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:H GHGLFDWH WKLV \HDU¶V /HSLGRSWHUD :RUNVKRS WR
WKH PHPRU\ RI 0LFKDHO :HOOV ZKR GLHG LQ 0D\
0LNH¶V SDVVLQJ ZDV D SURIRXQG ORVV WR RXU
FRPPXQLW\ +H ZDV D ORQJ WLPH VXSSRUWHU DQG
FRQWULEXWRU WR WKH /HSLGRSWHUD :RUNVKRSV JRLQJ
EDFN WR LWV IRXQGLQJ GD\V LQ WKH ODWH V +LV ODE
FUHDWHG DQG KRVWHG WKH PHHWLQJ¶V ZHEVLWH JLYLQJ
XV ZLGHU LQWHUQDWLRQDO H[SRVXUH DQG IDFLOLWDWLQJ
UHJLVWUDWLRQ 7KH UHVHDUFK DUHDV WKDW KH RSHQHG XS
LQ LQVHFW ELRFKHPLVWU\ DQG SK\VLRORJ\ SURYLGHG D
IRXQGDWLRQ IRU PDQ\ RI WKH SURMHFWV UHSRUWHG DW
WKH PHHWLQJ RYHU WKH \HDUV +H ZDV DOZD\V
DYDLODEOH ZLWK FRQVWUXFWLYH DGYLFH DQG VXSSRUW
ERWK VFLHQWLILF DQG SURIHVVLRQDO DQG PHQWRUHG
PDQ\ MXQLRU DQG VHQLRU VFLHQWLVWV QRW RQO\ LQ WKH
OLYHO\ GLVFXVVLRQ VHVVLRQV DW WKH PHHWLQJ EXW DOVR
LQ SULYDWH FRQYHUVDWLRQ $W WKH RSHQLQJ RI WKLV
\HDU¶V :RUNVKRS SHRSOH FRPPHQWHG WKDW RQH RI
KLV JUHDWHVW MR\V ZDV LQ HGXFDWLQJ VFKRRO FKLOGUHQ
DQG WKH JHQHUDO SXEOLF DERXW VFLHQFH XVLQJ
0DQGXFD VH[WD KLV UHVHDUFK RUJDQLVP DV D
PRGHO 7R UHFRJQL]H 0LNH¶V GHGLFDWLRQ WR WKH
VSLULW RI VFLHQFH DQG GLDORJXH LV HVSHFLDOO\ ILWWLQJ
LQ WKH FRQWH[W RI WKH 2UWKRGR[ $FDGHP\ RI &UHWH
ZKHUH ZH UHJXODUO\ KROG WKH /HSLGRSWHUD
:RUNVKRSV
Abstracts are listed in alphabetical order
by the last name of the first author.
Impact of punctual mutations in the
cap gene of Junonia coenia
densovirus (JcDNV) on virus
assembly and infectivity to Ld 652
cells and Spodoptera littoralis
larvae
$ $EG$OOD  ); -RXVVHW ) &RXVVHUDQV DQG
0%HUJRLQ
805  %,9, 8QLY 0RQWSHOOLHU  
0RQWSHOOLHU )UDQFH (QWRPRORJ\ 8QLW
)$2,$($ $JULFXOWXUH DQG %LRWHFKQRORJ\
/DERUDWRU\ $ 6HLEHUVGRUI $XVWULD
EHUJRLQ#HQVDPLQUDIU
7KH FDS JHQH RI -F'19 RFFXSLHV WKH ¶ KDOI RI RQH
VWUDQG RI LWV DPELVHQVH JHQRPH DQG LV XQGHU
FRQWURO RI WKH 3 SURPRWHU 7KH  VWUXFWXUDO
SRO\SHSWLGHV RI WKH YLULRQ DUH WUDQVODWHG IURP D
VLQJOH XQVSOLFHG  NE P51$ E\ WUDQVODWLRQ
LQLWLDWLRQ DW WKH VW QG UG DQG WK $8* FRGRQV
DFFRUGLQJ WR D OHDN\ VFDQQLQJ PHFKDQLVP :H
SUHYLRXVO\ UHSRUWHG WKH SURGXFWLRQ RI -F'19
YLUXVOLNH SDUWLFOHV XVLQJ GLIIHUHQW UHFRPELQDQW
EDFXORYLUXVHV &URL]LHU HW DO  - *HQ9LURO
 ± +RZHYHU WKH UROH RI HDFK
SRO\SHWLGH LQ YLUXV DVVHPEO\ WR SURGXFH LQIHFWLRXV
YLULRQV KDV QRW EHHQ HVWDEOLVKHG :H UHSRUW KHUH
WKH HIIHFW RI SXQFWXDO PXWDWLRQV GHOHWLQJ RQH RU
PRUH FDSVLG SRO\SHSWLGHV RQ YLUXV SURGXFWLRQ LQ
FHOO FXOWXUH DQG ODUYDH 6L[ FRQVWUXFWV ZHUH
JHQHUDWHG IURP S%5- D SODVPLG HQFRPSDVVLQJ DQ
LQIHFWLRXV YLUDO VHTXHQFH E\ VLWHGLUHFWHG
PXWDJHQHVLV RI WKH  LQIUDPH $7*¶V DW SRVLWLRQV
 S-P  S-P  S-P 
S-P DQG  S-P RI WKH FDS 25) 2WKHU
SODVPLGV S-P DQG S-P FRQWDLQHG WKH
GRXEOH $7*$7* DQG $7*$7* PXWDWLRQV
UHVSHFWLYHO\ ZKLOH S-P± FRQWDLQHG D GRXEOH
7$$ PXWDWLRQ XSVWUHDP RI $7* :LWK WKH
H[FHSWLRQ RI S-P DOO WKHVH FRQVWUXFWV
JHQHUDWHG PXWDQW YLULRQV 9-P ZKHQ WUDQVIHFWHG
WR /G  FHOOV +RZHYHU LQIHFWLYLW\ WHVWV
SHUIRUPHG E\ LQMHFWLQJ YLULRQV SURGXFHG LQ /G
 FHOOV WR UG LQVWDU 6SRGRSWHUD OLWWRUDOLV ODUYDH
UHYHDOHG VLJQLILFDQW GLIIHUHQFHV DPRQJ WKHP
9-P 9-P 9-P DQG 9-P YLULRQV ODFNLQJ
93 DQG 93 UHVSHFWLYHO\ EXW FRQWDLQLQJ 93
DSSHDUHG WR EH DV LQIHFWLRXV DV ZW YLULRQV ,Q
FRQWUDVW 9MP 9-P DQG 9-P± YLULRQV
ODFNLQJ 93 9393 9393 93 LQ WKHLU
FDSVLG UHVSHFWLYHO\ ZHUH QRW LQIHFWLRXV IRU
6OLWWRUDOLV ODUYDH )LQDOO\ PXWDWLRQV ZHUH
SHUIRUPHG LQ WZR UHJLRQV DVVXPHG WR EH FULWLFDO
WKH 1WHUPLQDO ³93XS´ VHTXHQFH FRQWDLQLQJ D
SKRVSKROLSDVH $ DFWLYLW\ DQG D
/\VLQH$UJLQLQHUHDFK UHJLRQ FORVH WR WKH
1WHUPLQDO VHTXHQFH RI 93 0XWDWLRQ RI WKH
3/$ DFWLYH VLWH GUDVWLFDOO\ UHGXFHG LQIHFWLYLW\ RI
PXWDQW YLULRQV ZKLOH PXWDWLRQ LQ 93 1WHUPLQDO
UHJLRQ FRPSOHWHO\ DEROLVKHG LQIHFWLYLW\ $V
GHPRQVWUDWHG E\ GRWEORW K\EULGL]DWLRQ DQG 3&5
DOO WKH PXWDQW YLULRQV FRQWDLQHG '1$ 7KHVH
UHVXOWV ZLOO EH GLVFXVVHG LQ WKH OLJKW RI FRQIRFDO
REVHUYDWLRQV RI /G  FHOOV LQIHFWHG ZLWK
GLIIHUHQWPXWDQWV
Identification of the
female-determining region of the
Bombyx mori W chromosome
using W chromosome variants
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661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6KLPDGD
'HSDUWPHQW RI %LRORJLFDO 3URGXFWLRQ )DFXOW\ RI
$JULFXOWXUH 7RN\R 8QLYHUVLW\ RI $JULFXOWXUH DQG
7HFKQRORJ\ 7RN\R  -DSDQ
'HSDUWPHQW RI $JULFXOWXUDO DQG (QYLURQPHQWDO
%LRORJ\ *UDGXDWH VFKRRO RI $JULFXOWXDO DQG /LIH
6FLHQFHV 7KH 8QLYHUVLW\ RI 7RN\R 7RN\R
 -DSDQ /DERUDWRU\ RI ,QVHFW *HQRPH
1DWLRQDO ,QVWLWXWH RI $JURELRORJLFDO 6FLHQFH
7VXNXED-DSDQNPLWD#QLDVDIIUFJRMS
,Q WKH VLONZRUP %RPE\[ PRUL IHPDOH =: PDOH
== IHPDOHQHVV LV GHWHUPLQHG E\ WKH SUHVHQFH RI
D VLQJOH : FKURPRVRPH LUUHVSHFWLYH RI WKH
QXPEHU RI DXWRVRPHV RU = FKURPRVRPHV 7KH :
FKURPRVRPH LV GHYRLG RI IXQFWLRQDO JHQHV H[FHSW
WKH SXWDWLYH IHPDOHGHWHUPLQLQJ JHQH )HP
+RZHYHU WKHUH DUH VWUDLQV LQ ZKLFK WKH DXWRVRPDO
IUDJPHQW FRQWDLQLQJ WKH GRPLQDQW PDUNHU JHQHV
ZHUH WUDQVORFDWHG RQWR WKH : FKURPRVRPH ,Q
WKLV VWXG\ ZH DQDO\]HG WKH : FKURPRVRPDO
UHJLRQV RI WKH WZR VH[OLPLWHG \HOORZ FRFRRQ
VWUDLQV 7:<$EH DQG &KX W\SHV DQG WKH
QHZO\ REWDLQHG FKURPRVRPDO IUDJPHQW IURP WKH
=HEUD: VWUDLQ 7:=H FKURPRVRPH DW WKH
PROHFXODU OHYHO ,QLWLDOO\ ZH REWDLQHG WKH :
FKURPRVRPH YDULDQW IURP WKH 7:=H
FKURPRVRPH E\ ;UD\ LUUDGLDWLRQ DQG REWDLQHG
RQH ]HEUD PDOH ODUYD KDYLQJ WKH FKURPRVRPH
IUDJPHQW RI 7:=H :%</<6=H
FKURPRVRPH 7KH QRUPDO : FKURPRVRPHV RI WKH
VWUDLQV LQ -DSDQ FRQWDLQHG WKH  5$3' PDUNHUV
:.DEXNL :.DPLND]H :6DVXNH :0XVDVKL
:6DNXUD %0&.DEXNL :5LNLVKL
:<XNHPXUL/ :<XNHPXUL6 :%RPVDL
:6DPXUDL DQG :0LNDQ WKH :%</<6=H
FKURPRVRPH FRQWDLQHG WKUHH :<XNHPXUL/
:<XNHPXUL6 DQG :%RQVDL WKH 7:<&KX
FKURPRVRPH FRQWDLQHG VL[ :5LNLVKL
:<XNHPXUL/ :<XNHPXUL6 :%RQVDL
:6DPXUDL DQG :0LNDQ DQG WKH 7:<$EH
FKURPRVRPH FRQWDLQHG RQO\ RQH :5LNLVKL
8VLQJ SUHSDUHG VXFNLQJ VWRPDFKV RI WKH S
VWUDLQ KDYLQJ WKH QRUPDO : FKURPRVRPH DQG WKH
VH[OLPLWHG \HOORZ FRFRRQ VWUDLQ 7:<$EH
W\SH D VLQJOH VH[ KHWHURFKURPDWLQ ERG\ ZDV
GHWHFWHG LQ QXFOHL RI WKH S IHPDOH PRWK ZKLOH
QR VH[ KHWHURFKURPDWLQ ERG\ ZDV GHWHFWHG LQ WKH
VH[OLPLWHG \HOORZ FRFRRQ VWUDLQ 7:<$EH
7KHUHIRUH ZH FRQFOXGH WKDW WKH UHJLRQV RI WKH :
FKURPRVRPH RI WKH 7:<$EH FRQWDLQLQJ  RI
WKH  :VSHFLILF 5$3' PDUNHUV ZHUH GHOHWHG
OHDYLQJ WKH H[WUHPHO\ OLPLWHG UHJLRQ FRQWDLQLQJ
:5LNLVKL 5$3' PDUNHU ZKLFK LV VXIILFLHQW WR
GHWHUPLQHIHPDOHQHVV
Are the zinc-finger motif genes, z1
and z20, located in the W
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,QVHFW *HQRPH 5HVHDUFK 8QLW 1DW
O ,QVWLWXWH RI
$JURELRO 6FLHQFHV 7VXNXED  -DSDQ
'LY RI $SSOLHG %LRVFLHQFH *UDG 6FKRRO RI
$JULF +RNNDLGR 8QLYHUVLW\ 6DSSRUR 
-DSDQ )DFXOW\ RI $JULF 7RN\R 8QLYHUVLW\ RI
$JULF DQG 7HFK 7RN\R  -DSDQ
7UDQVJHQLF 6LONZRUP 5HV &HQWHU 1DW
O ,QVWLWXWH
RI $JURELRO 6FLHQFHV 7VXNXED  -DSDQ
'HSW RI $JULF DQG (QYLURQ %LRORJ\ 8QLYHUVLW\
RI 7RN\R 7RN\R  -DSDQ
PDMLPX#QLDVDIIUFJRMSNPLWD#QLDVDIIUFJRMS
7KH VLONZRUP %RPE\[ PRUL KDV  SDLUV RI
DXWRVRPHV DQG  VH[FKURPRVRPHV = DQG : $
SXWDWLYH VH[GHWHUPLQLQJ JHQH )HP LV ORFDWHG RQ
WKH : FKURPRVRPH DQG DXWRQRPRXVO\
GHWHUPLQHV WKH IHPDOHQHVV LQ HDFK FHOO GXULQJ
HPEU\RJHQHVLV $FFRUGLQJ WR WKH SUHYLRXV VWXGLHV
RQ WKH JHQRPH VWUXFWXUH RI : PRVW SDUW RI WKH :
FKURPRVRPH LV KHWHURFKURPDWLF UHJLRQ FRQVLVWLQJ
RI GLIIHUHQW W\SHV RI WUDQVSRVRQV DQG YHU\ OLWWOH
HXFKURPDWLF UHJLRQ KDV EHHQ LVRODWHG VR IDU
)XUWKHUPRUH LW LV GLIILFXOW WR FRQVWUXFW D JHQHWLF
PDS RI WKH : FKURPRVRPH EHFDXVH QR
UHFRPELQDWLRQ LV FDUULHG RXW LQ IHPDOH PHLRVLV
)RU VXFK UHDVRQV WKH LVRODWLRQ RI )HP KDV QRW
EHHQ VXFFHHGHG \HW ,I )HP ORFDWHG LQ WKH :
FKURPRVRPH RQH XQLTXH VHTXHQFH PXVW EH
SUHVHQW DV WKH )HP JHQH DW OHDVW %DVHG RQ WKH
K\SRWKHVLV ZH FDUULHG RXW D FORQLQJ RI )HP E\ D
JHQRPLF VXEWUDFWLRQ PHWKRG 5'$ %\ WKH
H[WHQVLYH VFUHHQLQJ D  ES '1$ IUDJPHQW
* VKRZLQJ :VSHFLILF FKDUDFWHULVWLFV ZDV
REWDLQHG :H LVRODWHG :%$&V FRYHULQJ WKH
UHJLRQ DQG DQDO\]HG WKH ZKROH VHTXHQFHV 7KH
VHTXHQFLQJ RI WKH %$&V VKRZHG WKDW WKH UHJLRQ
FRQWDLQV DQ HXFKURPDWLF UHJLRQ H[SDQGLQJ DERXW
 NES DQG  NES RI WUDQVSRVRQULFK SDUW 7KH
UHJLRQ LQFOXGHV WZR JHQHV ] DQG ] KDYLQJ
]LQFILQJHU PRWLIV &+ DQG &+W\SHV
)XUWKHU DQDO\VLV RI WKH JHQHV UHYHDOHG WKDW WKH
%RPE\[ JHQRPH KDV  FRSLHV RI ] DQG ]
KRPRORJV  FRSLHV LQ WKH FKURPRVRPH ;;9 DQG
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH  FRSLHV GLVSHUVHG DORQJ WKH : FKURPRVRPH ,Q
HDFK FDVH ERWK ] DQG ] KRPRORJV DUH SUHVHQW
DV D SDLU PRVWO\ LQ WDLOWRWDLO RULHQWDWLRQ
6HTXHQFH FRPSDULVRQ RI WKHVH UHSHDWV UHYHDOHG
WKH IRXU ]] FRSLHV LQ WKH : FKURPRVRPH ZHUH
JHQHUDWHG IURP D DXWRVRPDO JHQH E\ UHSHDWHG
GXSOLFDWLRQV 5HVXOWV RI 3&5 DQG ),6+
H[SHULPHQWV ZLWK VHYHUDO : GHOHWLRQWUDVORFDWLRQ
FKURPRVRPHV LQGLFDWHG ]] FRXOG EH PDSSHG
ZLWKLQ D SXWDWLYH )HP JHQH DERXW   RI WKH :
FKURPRVRPH $Q DQDO\VLV RI H[SUHVVLRQ SDWWHUQ
RI WKH ] DQG = JHQHV GXULQJ HPEU\RJHQHVLV
VKRZHG WKDW QR WUDQVFULSWV RI ] DQG ] ZDV
GHWHFWHG DW DQ HDUO\ VWDJH RI HPEU\RQLF
GHYHORSPHQW 7KH WUDQVFULSWLRQ ZDV REVHUYHG
EHIRUH VH[GHWHUPLQDWLRQ DW WKH ILUVW WR VHFRQG
GD\V DIWHU IHUWLOL]DWLRQ 2Q WKH RWKHU KDQG
WUDQVFULSWLRQV RI WKH DXWRVRPDO ]LQFILQJHU PRWLI
JHQHV DUH REVHUYHG FRQVWLWXWLYHO\ WKURXJK
HPEU\RJHQHVLV ,QWHUHVWLQJO\ ZH IRXQG WKDW
LQLWLDWLRQ VLWH RI WKH P51$ IRU ERWK ] DQG ]
JHQHV LQ WKH : ZHUH ORFDWHG ZLWKLQ WUDQVSRVRQV
ZKLFK ZHUH SUHVHQW RXWVLGH RI HXFKURPDWLF
UHJLRQ 7KLV VXJJHVWV WKDW WKH WUDQVFULSWLRQ RI WKH
] DQG ] DUH FDXVHG HLWKHU E\ WUDQVSRVRQ
VHTXHQFH RU E\ :VSHFLILF VWUXFWXUH DW
KHWHURHXFKURPDWLRQ ERXQGDU\ 7KHVH
REVHUYDWLRQV VXJJHVW ERWK ] DQG ] JHQHV LQ WKH
: DUH FDQGLGDWHV IRU )HP JHQH :H KDYH
FRQVWUXFWHG WUDQVJHQLF VLONZRUP IRU ] DQG ]
JHQHV DQG DUH FXUUHQWO\ DQDO\]LQJ WKHLU
SKHQRW\SHV ZKHWKHU WKHVH JHQHV DUH LQYROYHG LQ
VH[GHWHUPLQDWLRQ SURFHVV 'U 1DJDUDMX¶V JURXS
DOVR LVRODWHG WKH LGHQWLFDO JHQH ] LQGHSHQGHQWO\
E\ GLIIHUHQWLDO GLVSOD\ DQG ZLOO WDON RQ WKHLU UHVXOWV
LQWKLVVHVVLRQ
The PK/PBAN family of insect
neuropeptides: mode of action and
a target for the design of novel
insect control agents
0 $OWVWHLQ $ +DULWRQ 0 'DYLGRYLWFK DQG 2
%HQ$]L]
'HSDUWPHQW RI (QWRPRORJ\ 7KH 9ROFDQL &HQWHU
$52 %HW 'DJDQ  ,VUDHO
YLQQLH#DJULJRYLO
7KH 3.3%$1 IDPLO\ LV D PXOWLIXQFWLRQDO IDPLO\
RI SHSWLGHV WKDW SOD\V D PDMRU UROH LQ WKH
SK\VLRORJ\ RI LQVHFWV 7KH IDPLO\ FRPSULVHV RI
SHSWLGHV VXFK DV 3%$1 PHODQL]DWLRQ DQG UHGGLVK
FRORUDWLRQ KRUPRQH 05&+ S\URNLQLQV
P\RWURSLQV SKHURPRQRWURSLQ 3VV37 DQG
GLDSDXVH KRUPRQH '+  ZKLFK KDYH EHHQ IRXQG
WR FRQWURO D YDULHW\ RI IXQFWLRQV VXFK DV
VWLPXODWLRQ RI VH[ SKHURPRQH ELRV\QWKHVLV LQ
DGXOW IHPDOH PRWKV FXWLFXODU PHODQL]DWLRQ LQ
PRWK ODUYDH FRQWUDFWLRQ RI WKH ORFXVW RYLGXFW
P\RWURSLF DFWLYLW\ RI WKH FRFNURDFK DQG ORFXVW
JXWV HJJ GLDSDXVH LQ WKH VLONZRUP DQG
DFFHOHUDWLRQ RI SXSDULDWLRQ LQ IOHVKIO\ ODUYDH
'HVSLWH WKH LQWHQVLYH VWXGLHV RI WKH ELRDFWLYLW\ RI
WKLV IDPLO\ YHU\ OLWWOH LV NQRZQ DERXW WKH
PROHFXODU DQG FHOOXODU EDVLV WKDW XQGHUOLHV WKH
IXQFWLRQDO GLYHUVLW\ RI WKH 3.3%$1 IDPLO\ ,Q
WKH SDVW IHZ \HDUV RXU VWXGLHV IRFXVHG RQ D
GHWDLOHG FKDUDFWHUL]DWLRQ RI WKH VWUXFWXUH DFWLYLW\
UHODWLRQVKLS 6$5 RI WKH 3.3%$1 IDPLO\ RQ
FKDUDFWHUL]DWLRQ RI WKH 3.3%$1 UHFHSWRU DQG RQ
WKH GHYHORSPHQW RI D QRYHO VWUDWHJ\ IRU WKH
JHQHUDWLRQ RI 3.3%$1 DQWDJRQLVWV DQG WKHLU
HPSOR\PHQW LQ VWXG\LQJ WKH PRGH RI DFWLRQ RI WKH
3.3%$1 SHSWLGHV 2XU UHVXOWV RQ WKRVH WRSLFV
DQG WKHLU LPSOHPHQWDWLRQ IRU WKH GHYHORSPHQW RI
D QRYHO DSSURDFK IRU UDWLRQDO GHVLJQ RI LQVHFWLFLGH
SURWRW\SHVZLOOEHSUHVHQWHG
Spodoptera frugiperda
transcription profiling in response
to injection of the polydnavirus
associated with the wasp Hyposoter
didymator
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*DOLEHUW / )H\HUHLVHQ 5 )RXUQLHU 3 DQG
9RONRII$1
805  %LRORJLH ,QWpJUDWLYH HW 9LURORJLH GHV
,QVHFWHV ,15$  8QLYHUVLWp GH 0RQWSHOOLHU ,,
3ODFH (XJqQH %DWDLOORQ &DVH &RXUULHU  
0RQWSHOOLHU &pGH[ )UDQFH 805  526(
,15$  8QLYHUVLWp GH 1LFH6RSKLD $QWLSROLV
/DERUDWRLUH GH *pQRPLTXH )RQFWLRQQHOOH GHV
,QVHFWHV  URXWH GHV &KDSSHV %3   
6RSKLD $QWLSROLV FHGH[ )UDQFH
YRONRII#HQVDPLQUDIU
7R VXFFHHG LQ WKHLU GHYHORSPHQW SDUDVLWHV PXVW
UHQGHU WKHLU KRVW VXLWDEOH DQG FLUFXPYHQW WKH KRVW
LPPXQH GHIHQFH 2QH VWUDWHJ\ GHYHORSHG E\ VRPH
HQGRSDUDVLWLF ZDVSV RI WKH LFKQHXPRQRLG IDPLO\
LV WKH DVVRFLDWLRQ ZLWK V\PELRWLF SURNDU\RWHV RI
WKH SRO\GQDYLUXV IDPLO\ 3RO\GQDYLUXVHV DUH
PDLQWDLQHG DV SURYLUXVHV LQWHJUDWHG LQ WKH ZDVS
JHQRPH 9LUXV SDUWLFOHV WKDW FRQWDLQ WKH W\SLFDO
SRO\GQDYLUDO VHJPHQWHG JHQRPH DUH SURGXFHG LQ
WKH ZDVS RYDULHV DQG WKHQ LQMHFWHG E\ WKH IHPDOH
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 ZDVS LQ WKH OHSLGRSWHUDQ KRVW GXULQJ RYLSRVLWLRQ
,Q WKH OHSLGRSWHUDQ KRVW LQIHFWLRQ RI VHYHUDO
WLVVXHV E\ SRO\GQDYLUXVHV UHVXOWV LQ SK\VLRORJLFDO
DOWHUDWLRQV LQFOXGLQJ LPPXQH VXSSUHVVLRQ ZKLFK
DUH UHTXLUHG IRU SUHLPDJLQDO GHYHORSPHQW RI WKH
ZDVS ,Q RUGHU WR LPSURYH RXU NQRZOHGJH RQ
KRVWSDUDVLWH LQWHUDFWLRQV LQYROYLQJ
SRO\GQDYLUXVHV ZH KDYH GHYHORSHG D
WUDQVFULSWRPLF DSSURDFK WKDW KDV HQDEOHG XV WR
VWDUW DQDO\VLQJ WKH LQWHUDFWLRQV EHWZHHQ WKH
SDUDVLWRLG +\SRVRWHU GLG\PDWRU DQ LFKQHXPRQLG
ZDVS DVVRFLDWHG ZLWK WKH SRO\GQDYLUXV +G,9 DQG
LWV OHSLGRSWHUDQ KRVW 6SRGRSWHUD IUXJLSHUGD$
PLFURDUUD\ ZLWK  F'1$V ZDV XVHG WR DQDO\VH
WKH JHQH H[SUHVVLRQ SURILOH RI 6 IUXJLSHUGD
KHPRF\WHV DQG IDW ERGLHV FROOHFWHG IURP ODVW
LQVWDU ODUYDH  KRXUV DIWHU LQMHFWLRQ RI
ILOWHUSXULILHG +G,9 2XU UHVXOWV VKRZHG WKDW
DSSUR[LPDWHO\  RI WKH  DUUD\HG KRVW JHQHV
YDULHG VLJQLILFDQWO\ LQ UHVSRQVH WR +G,9 LQMHFWLRQ
LQGLFDWLQJ WKDW IDFWRUV DVVRFLDWHG ZLWK D SDUDVLWLF
ZDVS GR DIIHFW WKH KRVW WUDQVFULSWRPH +G,9
LQMHFWLRQ PDLQO\ FDXVHV GRZQUHJXODWLRQ RI
FHOOXODU JHQHV  RI WKH JHQHV WKDW YDU\ DUH
GRZQUHJXODWHG ,QWHUHVWLQJO\ VHYHUDO RI WKHVH
JHQHV KDYH EHHQ SUHYLRXVO\ VKRZQ WR EH LQYROYHG
LQ /HSLGRSWHUD LQQDWH LPPXQLW\ )RU H[DPSOH
OHYHOV RI WUDQVFULSWV UHODWHG WR FDOUHWLFXOLQ ï
SURSKHQROR[LGDVHDFWLYDWLQJ HQ]\PH ï
LPPXOHFWLQ ï DFWLQELQGLQJ SURWHLQV ï
WR ï DQG D QRYHO OHSLGRSWHUDQ VFDYHQJHU
UHFHSWRU ï DUH GHFUHDVHG LQ KHPRF\WHV RI
LQMHFWHG FDWHUSLOODUV 7KXV GLIIHUHQW FRPSRQHQWV
RI WKH KRVW LPPXQH UHVSRQVH QRQVHOI
UHFRJQLWLRQ KXPRUDO DQG FHOOXODU UHVSRQVHV
VHHP WR EH DIIHFWHG DQG PRGXODWHG  KRXUV DIWHU
+G,9 LQMHFWLRQ &RQYHUVHO\ ZH IRXQG DQ
LQFUHDVHG UDWH RI WUDQVFULSWLRQ IRU D
JDODFWRVHELQGLQJ OHFWLQ  D FW\SH OHFWLQ
 VLPLODU WR D PROHFXOH HQFRGHG E\
EUDFRYLUXVHV DQG VXUSULVLQJO\ IRU WKH
SURSKHQROR[LGDVH VXEXQLWV  DQG  7KH
UROH RI WKHVH JHQHV LQ 6 IUXJLSHUGD SK\VLRORJ\
DQGRU WKH UHDVRQ WKHLU UDWH RI WUDQVFULSWLRQ YDU\
LQ UHVSRQVH WR +G,9 LQMHFWLRQ ZLOO QHHG WR EH
IXUWKHU LQYHVWLJDWHG 7KLV QRYHO PLFURDUUD\
DSSURDFK ZLOO DOORZ LGHQWLI\LQJ QHZ WDUJHWV IRU WKH
YLUXOHQFH IDFWRUV GHULYHG IURP SDUDVLWLF ZDVSV DQG
WKHLU DVVRFLDWHG SRO\GQDYLUXVHV DQG ZLOO FHUWDLQO\
SURYLGH QHZ LQVLJKWV RQ WKH VWUDWHJLHV HPSOR\HG
E\SDUDVLWHVWRPDQLSXODWHWKHLUKRVWSK\VLRORJ\
Identifying DNA markers close to
quantitative traits in lepidopteran
genomes: using wing colour
variation in Heliconius butterflies
as a model
6LPRQ : %D[WHU 1LFROD &KDPEHUODLQ 5LFFDUGR
3DSD 6HDQ - +XPSKUD\ 5LFKDUG +
IIUHQFK&RQVWDQW : 2ZHQ 0F0LOODQ DQG &KULV
'-LJJLQV
,QVWLWXWH RI (YROXWLRQDU\ %LRORJ\ 6FKRRO RI
%LRORJLFDO 6FLHQFHV 8QLYHUVLW\ RI (GLQEXUJK
:HVW 0DLQV 5RDG (+ -7 (GLQEXUJK 8 .
'HSDUWPHQW RI %LRORJ\ DQG %LRFKHPLVWU\
8QLYHUVLW\ RI %DWK 6RXWK %XLOGLQJ &ODYHUWRQ
'RZQ %$ $< %DWK 8 . 'HSDUWPHQW RI
%LRORJ\ 8QLYHUVLW\ RI 3XHUWR 5LFR 32 %R[
 6DQ -XDQ 35  7KH :HOOFRPH
7UXVW 6DQJHU ,QVWLWXWH :HOOFRPH 7UXVW *HQRPH
&DPSXV +L[WRQ &% 6$ &DPEULGJH 8 .
VED[WHU#VWDIIPDLOHGDFXN
,GHQWLI\LQJ D JHQH UHVSRQVLEOH IRU D WUDLW RI
LQWHUHVW ZLWKLQ /HSLGRSWHUD LV D PXOWLVWHS
SURFHVV &RPPRQO\ WKLV LQYROYHV SHUIRUPLQJ
FURVVHV WR HQDEOH WUDLW VHJUHJDWLRQ XVLQJ SURJHQ\
WR FUHDWH OLQNDJH PDSV LGHQWLI\LQJ WKH JHQRPH
UHJLRQ UHVSRQVLEOH IRU YDULDWLRQ DQG WKHQ JHQHWLF
PDSSLQJ RI FDQGLGDWH JHQHV WR WHVW IRU
DVVRFLDWLRQV ,I FDQGLGDWH JHQHV WHVWHG GR QRW PDS
WR WKH FKURPRVRPH RU ORFXV RI LQWHUHVW
VHTXHQFLQJ JHQRPLF %$& FORQHV VSDQQLQJ WKH
JHQRPH UHJLRQ LV UHTXLUHG +HUH ZH SUHVHQW D
PROHFXODU PHWKRG IRU LGHQWLI\LQJ '1$ PDUNHUV
WLJKWO\ OLQNHG WR D TXDQWLWDWLYH WUDLW ZKLFK FDQ EH
XVHG WR VFUHHQ %$& OLEUDULHV XVLQJ ZLQJ FRORXU
YDULDWLRQ LQ +HOLFRQLXV EXWWHUIOLHV DV D PRGHO
+HOLFRQLXV PHOSRPHQH DQG + HUDWR DUH
FRPLPLFV WKDW VKDUH WKH VDPH ZDUQLQJO\
FRORXUHG ZLQJ SDWWHUQV ZKHUH WKH\ FRKDELW
WKURXJKRXW &HQWUDO DQG 6RXWK $PHULFD
$SSUR[LPDWHO\  UDFHV RI ZLQJ FRORXU YDULDQWV
KDYH EHHQ FKDUDFWHULVHG DQG LGHQWLI\LQJ WKH
FRORXU GHWHUPLQLQJ JHQHV ZLOO EH RI YDOXH WR
GHYHORSPHQWDO DQG HYROXWLRQDU\ ELRORJ\ DQG
SRSXODWLRQ JHQHWLFV :H KDYH XVHG $)/3 PHWKRGV
WR LGHQWLI\ WKH JHQHWLF ORFXV RI D VWURQJ YLVXDO WUDLW
LQ WKHVH V\PSDWULF VSHFLHV ± UHG ZLQJ SDWFKHV
7ZR GRPLQDQW ORFL RQ WKH VDPH FKURPRVRPH RI
+ PHOSRPHQH KDYH SUHYLRXVO\ EHHQ IRXQG WR
FRQWURO UHG ZLQJ FRORXUDWLRQ ³%´ LV D ODUJH UHG
VSRW RQ WKH IRUHZLQJ DQG ³'HQQLV´ ' LQFOXGHV
UD\ SDWWHUQV RQ WKH KLQG ZLQJ DQG UHG FRORXU RQ
WKH SUR[LPDO IRUHZLQJ &URVVHV ZHUH SHUIRUPHG
EHWZHHQ %' KHWHUR]\JRWHV %E'G [ %E'G WKHQ
$)/3V ZHUH SHUIRUPHG RQ WZR SURJHQ\ EXONV L
KRPR]\JRWHV ODFNLQJ WKH % VSRW EE' RU LL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-RXUQDORI,QVHFW6FLHQFH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 :KHQ $)/3
DQDO\VLV ZDV SHUIRUPHG LW ZDV H[SHFWHG WKDW ERWK
EXONV ZRXOG VKDUH LGHQWLFDO EDQGLQJ SDWWHUQV
H[FHSW LQ DUHDV WLJKWO\ OLQNHG WR WKH % RU ' ORFL
$)/3 DQDO\VLV ZDV SHUIRUPHG XVLQJ IOXRUHVFHQWO\
ODEHOOHG SULPHUV RQ D  '1$ $QDO\]HU
$SSOLHG %LRV\VWHPV )URP DSSUR[LPDWHO\ 
SULPHU FRPELQDWLRQV QLQH EDQGV ZHUH LGHQWLILHG
DQG FRQILUPHG OLQNHG WKH % RU ' ORFXV $)/3V
ZHUH VHTXHQFHG DQG XVHG WR FUHDWH JHQRW\SLQJ
DVVD\V IRU DGGLWLRQDO EURRGV ZKLFK IRXQG % DQG '
WR EH WLJKWO\ OLQNHG 0XOWLSOH RI WKH $)/3 PDUNHUV
ZHUH ZLWKLQ  FHQWLPRUJDQ aNE RI WKLV
UHJLRQ DQG ZHUH XVHG DV SUREHV WR VFUHHQ D +
PHOSRPHQH %$& OLEUDU\ $ VLPLODU VWUDWHJ\ KDV
EHHQ XVHG WR LGHQWLI\ DQ $)/3 EDQG FORVH WR WKH
'U\ ORFXV LQ + HUDWR ZKLFK FRQWUROV WKH VDPH
SKHQRW\SH DV % DQG ' LQ + PHOSRPHQH 0DSSLQJ
D JHQH FORVH WR WKH + HUDWR $)/3 LQ +
PHOSRPHQH KDV VKRZQ KRPRORJRXV JHQHWLF
UHJLRQV DUH UHVSRQVLEOH IRU VLPLODU UHG ZLQJ
SKHQRW\SHV LQ WKHVH WZR VSHFLHV 3HUIRUPLQJ
$)/3 DQDO\VLV RQ EXONV RI SURJHQ\ VHOHFWHG IRU
WKH SUHVHQFH RU DEVHQFH RI D TXDQWLWDWLYH WUDLW
FRXOGEHDSSOLHGWRRWKHUOHSLGRSWHUDQVSHFLHV
Two species into one: Bottleneck
history of Helicoverpa zea from
Helicoverpa armigera revealed by
DNA barcoding
*7 %HKHUH ' 5XVVHOO DQG 3 %DWWHUKDP : 7
7D\
$5& 6SHFLDO 5HVHDUFK &HQWUH IRU (QYLURQPHQWDO
6WUHVV DQG $GDSWDWLRQ 5HVHDUFK &(6$5
'HSDUWPHQW RI *HQHWLFV %LR ,QVWLWXWH RI
0ROHFXODU 6FLHQFH DQG %LRWHFKQRORJ\ 7KH
8QLYHUVLW\ RI 0HOERXUQH 9LFWRULD  $XVWUDOLD
SEDWWHUKDP#XQLPHOEHGXDX
7KH XVH RI PLWRFKRQGULDO '1$ &\WRFKURPH
2[LGDVH , PW'1$ &2, JHQH LQ VSHFLHV
LGHQWLILFDWLRQ KDV JDLQHG SRSXODULW\ LQ UHFHQW
\HDUV ZLWK LWV HIIHFWLYHQHVV LQ LGHQWLI\LQJ FU\SWLF
DQG QHZ VSHFLHV GHPRQVWUDWHG LQ ELUGV DQG
/HSLGRSWHUD 7KH QRFWXLG PRWKV RI WKH JHQXV
+HOLFRYHUSD LQFOXGH WZR RI WKH PRVW GHYDVWDWLQJ
DJULFXOWXUDO SHVW VSHFLHV + DUPLJHUD RI WKH ROG
ZRUOG DQG + ]HD IRXQG H[FOXVLYHO\ LQ WKH QRUWK
DQG VRXWK $PHULFDQ FRQWLQHQWV %RWK RI WKHVH
VSHFLHV DUH SRO\SKDJRXV WDUJHWLQJ ! FURS
VSHFLHV 3K\ORJHQLHV RI + DUPLJHUD DQG + ]HD
KDYH WRGDWH EHHQ FRQVWUXFWHG EDVHG RQ FRGLQJ
QXFOHDU '1$ VHTXHQFHV DQG PRUSKRORJLFDO
FKDUDFWHUV EXW D PW'1$ SK\ORJHQ\ RI + ]HD DQG
+ DUPLJHUD KDV EHHQ ODFNLQJ 'LIIHUHQWLDWLQJ +
]HD DQG + DUPLJHUD EDVHG RQ PRUSKRORJLFDO
FKDUDFWHUV UHOLHV DOPRVW H[FOXVLYHO\ RQ FKDUDFWHUV
RI WKH PDOH JHQLWDOLD DOWKRXJK DFFXUDWH
LGHQWLILFDWLRQ KDV UHPDLQHG SUREOHPDWLF GXH WR
RYHUODSSLQJ UDQJHV LQ FKDUDFWHU PHDVXUHPHQWV
+ ]HD DQG + DUPLJHUD DUH SUHVHQWO\ UHFRJQLVHG
DV WZR VHSDUDWH VSHFLHV GHVSLWH VXFFHVVIXO
ELGLUHFWLRQDO µLQWHUVSHFLILF¶ PDWLQJ H[SHULPHQWV
WKDW JDYH ULVH WR YLDEOH RIIVSULQJ DQG WKH WUDSSLQJ
RI + ]HD PDOHV ZKHQ XVLQJ + DUPLJHUD VH[
SKHURPRQHV LQ WKH 1RUWK $PHULFDQ FRQWLQHQW
8VLQJ D  EDVH SDLU VHTXHQFH RI D SDUWLDO PW'1$
&2, JHQH ZH DQDO\VHG WKH SK\ORJHQHWLF
UHODWLRQVKLSV DPRQJVW  + DUPLJHUD
LQGLYLGXDOV VDPSOHG IURP &KLQD $XVWUDOLD $IULFD
,QGLD DQG 3DNLVWDQ SOXV  + ]HD IURP 1RUWK
$PHULFD + SXQFWLJHUD IURP $XVWUDOLD DQG +
DVVXOWD IURP ,QGLD XVLQJ +HOLRWKLV YLUHVFHQV DV
DQ RXWJURXS 2XU PW'1$ &2, SK\ORJHQ\ RI
+HOLFRYHUSD VSHFLHV LQGLFDWHV WKDW + SXQFWLJHUD
LV DQFHVWUDO WR + DVVXOWD ZKLFK LV LQ WXUQ
DQFHVWUDO WR + DUPLJHUD DQG + ]HD
)XUWKHUPRUH WKH ORQJ EUDQFKOHQJWK RI + ]HD
IURP WKH + DUPLJHUD FODGH VXJJHVWV D UHFHQW
ERWWOHQHFN HYHQW LQ + ]HD¶V VHSDUDWLRQ IURP +
DUPLJHUD + ]HD DQG + DUPLJHUD VKRZ DQ
LQWHUPHGLDWH OHYHO RI QXFOHRWLGH GLYHUVLW\ O\LQJ
EHWZHHQ H[SHFWHG YDOXHV IRU LQWUDVSHFLILF DQG
LQWHUVSHFLILF VHTXHQFH FRPSDULVRQV SRVVLEO\
VXJJHVWLQJ UDSLG QXFOHRWLGH GLYHUJHQFH LQ + ]HD
GXH WR VHOHFWLRQ SUHVVXUHV LPSRVHG RQ PRYHPHQW
E\DJULFXOWXUDOSUDFWLFHV
Developing genomic resources for a
butterfly evo-devo model
3%HOGDGH65XGG-'*UXEHU$'/RQJ
'HSDUWPHQW RI (FRORJ\ DQG (YROXWLRQDU\
%LRORJ\ 8QLYHUVLW\ RI &DOLIRUQLD DW ,UYLQH 86$
,QVWLWXWH RI %LRORJ\ RI WKH 8QLYHUVLW\ RI /HLGHQ
7KH 1HWKHUODQGV 7XUNX &HQWUH IRU
%LRWHFKQRORJ\ 7XUNX )LQODQG
SEHOGDGH#ELRORJ\OHLGHQXQLYQO
%LF\FOXV DQ\QDQD 1\PSKDOLGDH 6DW\ULQDH KDV
EHHQ HVWDEOLVKHG DV D ODERUDWRU\ RUJDQLVP LQ WKH
VWXG\ RI WKH HYROXWLRQ DQG GHYHORSPHQW RI ZLQJ
SDWWHUQV , ZLOO GHVFULEH DQ ([SUHVVLRQ 6HTXHQFH
7DJ (67 SURMHFW IRU % DQ\QDQD WKDW KDV
LGHQWLILHG WKH ODUJHVW SXEOLFO\ DYDLODEOH FROOHFWLRQ
WR GDWH RI H[SUHVVHG JHQHV IRU DQ\ EXWWHUIO\ %\
WDUJHWLQJ F'1$V IURP GHYHORSLQJ ZLQJV DW WKRVH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH VWDJHV ZKHQ SDWWHUQ LV VSHFLILHG ZH ELDVHG JHQH
GLVFRYHU\ WRZDUGV JHQHV SRWHQWLDOO\ LQYROYHG LQ
SDWWHUQ IRUPDWLRQ $VVHPEO\ RI  (67V IURP
D VXEWUDFWHG OLEUDU\ DOORZHG XV WR LGHQWLI\ 
JHQHV RI ZKLFK  ZHUH DQQRWDWHG EDVHG RQ
EODVW DQDO\VHV DJDLQVW UHOHYDQW JHQH FROOHFWLRQV
*HQH SUHGLFWLRQ VRIWZDUH LGHQWLILHG 
SHSWLGHV RI ZKLFK  ORQJHU WKDQ  DPLQR
DFLGV KDG QR KRPRORJ\ WR DQ\ NQRZQ SURWHLQV DQG
WKXV SRWHQWLDOO\ UHSUHVHQW QRYHO RU KLJKO\
GLYHUJHG EXWWHUIO\ JHQHV :H FRPELQHG JHQH DQG
6LQJOH 1XFOHRWLGH 3RO\PRUSKLVP 613V
LGHQWLILFDWLRQ E\ FRQVWUXFWLQJ F'1$ OLEUDULHV IURP
SRROV RI RXWEUHG LQGLYLGXDOV DQG E\ VHTXHQFLQJ
FORQHV IURP WKH ᓉ HQG WR PD[LPL]H DOLJQPHQW
GHSWK $OLJQPHQWV RI PXOWLPHPEHU FRQWLJV
DOORZHG XV WR LGHQWLI\ RYHU  613V ZLWK 
JHQHV KDYLQJ DW OHDVW RQH KLJK FRQILGHQFH
GRXEOHKLW 613 :H IXUWKHUPRUH LGHQWLILHG 
PLFURVDWHOOLWHV LQ WUDQVFULEHG JHQHV WKDW FRXOG
SRWHQWLDOO\ EH XVHG DV PDUNHUV 7KHVH UHVRXUFHV
DUH EHLQJ XVHG WR GHYHORS JHQRPLF WRROV IRU %
DQ\QDQD DQG ZLOO EH LQYDOXDEOH IRU H[SORULQJ WKH
SRWHQWLDO RI WKLV DQG EXWWHUIOLHV LQ DV PRGHOV LQ
HFRORJLFDO HYROXWLRQDU\ DQG GHYHORSPHQWDO
JHQHWLFV
Cloning, recombinant production
and activity of pacifastin-like
peptides
% %UHXJHOPDQV * 6LPRQHW 6 9DQ GH 9HOGH
69DQ6RHVW*6PDJJKH-9DQGHQ%URHFN
/DERUDWRU\ RI 'HYHORSPHQWDO 3K\VLRORJ\
*HQRPLFV DQG 3URWHRPLFV 'HSDUWPHQW RI $QLPDO
3K\VLRORJ\ DQG 1HXURELRORJ\ =RRORJLFDO
,QVWLWXWH .8 /HXYHQ 1DDPVHVWUDDW  %
/HXYHQ %HOJLXP /DERUDWRU\ RI $JUR]RRORJ\
'HSDUWPHQW RI &URS 3URWHFWLRQ )DFXOW\ RI
$JULFXOWXUDO DQG $SSOLHG %LRORJLFDO 6FLHQFHV
*KHQW 8QLYHUVLW\ &RXSXUH /LQNV  %
*KHQW %HOJLXP
%HUW%UHXJHOPDQV#ELRNXOHXYHQEH
3DFLIDVWLQV DUH FDQRQLFDO VHULQH SURWHDVH
LQKLELWRUV ZKLFK DSSHDU WR EH UHVWULFWHG WR
$UWKURSRGV 0HPEHUV RI WKLV IDPLO\ ZHUH
RULJLQDOO\ SXULILHG IURP D &UXVWDFHDQ DQG KDYH
EHHQ LGHQWLILHG LQ WZR 2UWKRSWHUDQ ORFXVW VSHFLHV
DQG LQ D +\PHQRSWHUDQ ZDVS ,Q VLOLFR GDWD
PLQLQJ SUHGLFWHG WKH H[LVWHQFH RI PRUH
SDFLIDVWLQOLNH PHPEHUV LQ VHYHUDO RWKHU LQVHFWV
VXFK DV WKH PDODULD PRVTXLWR $QRSKHOHV
JDPELDH DQG WKH VLONZRUP %RPE\[ PRUL
(YHU\ PHPEHU RI WKLV IDPLO\ LV GHULYHG IURP D
SUHFXUVRU SURWHLQ ([FHSW IRU RQH DOO SDFLIDVWLQ
SUHFXUVRUV FRQWDLQ PXOWLSOH LQKLELWRU GRPDLQV
ZKLFK DUH XVXDOO\ VHSDUDWHG IURP HDFK RWKHU E\
GLEDVLF FOHDYLQJ VLWHV 8VLQJ WKH DYDLODEOH JHQRPH
DQG (67 GDWDEDVHV ZH KDYH FORQHG WKH ILUVW
OHSLGRSWHUDQ SDFLIDVWLQ SUHFXUVRU IURP IDW ERG\ RI
WKH VLONZRUP %RPE\[ PRUL 7KH SUHFXUVRU
QDPHG %033 FRGHV IRU  SDFLIDVWLQOLNH
LQKLELWRU\ GRPDLQV DQG FRQVWLWXWHV E\ IDU WKH
ODUJHVW SDFLIDVWLQOLNH SUHFXUVRU LQ $UWKURSRGV
7KLV EULQJV WKH WRWDO RI SDFLIDVWLQUHODWHG SHSWLGHV
XS WR  $OWKRXJK QXPHURXV SDFLIDVWLQOLNH
SHSWLGHV KDYH EHHQ LGHQWLILHG LQ VHYHUDO LQVHFW
RUGHUV RQO\ IRU D OLPLWHG QXPEHU RI ORFXVW
SHSWLGHV WKH LQKLELWRU\ DFWLYLW\ WRZDUGV VHULQH
SURWHDVHV KDV EHHQ DQDO\VHG $V D FRQVHTXHQFH
IRU WKH PDMRULW\ RI WKH SDFLIDVWLQUHODWHG SHSWLGHV
WKH LQKLELWRU\ DFWLYLW\ UHPDLQV DV \HW WR EH
VWXGLHG 7KHUHIRUH LQ RUGHU WR IXUWKHU XQYHLO WKH
ELRFKHPLFDO DQG IXQFWLRQDO SURSHUWLHV RI WKLV
LQKLELWRU\ IDPLO\ ZH KDYH RSWLPLVHG WKH
UHFRPELQDQW SURGXFWLRQ RI ERWK ORFXVW DQG
%RPE\[ SDFLIDVWLQUHODWHG LQKLELWRUV 7KLV
DOORZHG XV WR WHVW WKH LQKLELWLQJ FDSDFLWLHV RI WKH
UHFRPELQDQW SHSWLGHV WRZDUGV PDPPDOLDQ
SURWHDVHV DV ZHOO DV WRZDUGV HQGRJHQRXV
SURWHDVHV LQ FUXGH WLVVXH H[WUDFWV KDHPRO\PSK
IDW ERG\ DQG JXW RI 6SRGRSWHUD OLWWRUDOLV
%RPE\[ PRUL 6FKLVWRFHUFD JUHJDULD DQG /RFXVWD
PLJUDWRULD 3UHOLPLQDU\ UHVXOWV RI WKHVH LQ YLWUR
WHVWV VKRZ WKDW L LQ DGGLWLRQ WR ERYLQH
FK\PRWU\SVLQ LQVHFW JXW DQG KHPRO\PSK
SURWHDVHV DUH LQKLELWHG LL QRW DOO LQKLELWRUV KDYH
WKH VDPH SRWHQF\ LLL PRVW LQKLELWRUV KDYH D
VSHFLILFLW\ IRU HLWKHU WU\SVLQ RU FK\PRWU\SVLQOLNH
SURWHDVHV FRQIRUPLQJ WR WKH 3UHVLGXH DQG LY
WKHUH VHHPV WR EH VSHFLHV VHOHFWLYLW\ EXW RQO\ IRU
WU\SVLQOLNH SDFLIDVWLQ LQKLELWRUV )XUWKHUPRUH
WKH HIIHFW RI UHFRPELQDQW SHSWLGHV RQ D FHOO OLQH RI
OHSLGRSWHUDQ PLGJXW FHOOV KDV EHHQ DQDO\VHG
,QLWLDO UHVXOWV VKRZ WKDW RQH SDUWLFXODU ORFXVW
SHSWLGH KDV D GLVWLQFW LQKLELWRU\ HIIHFW RQ FHOO
SUROLIHUDWLRQ
The molecular genetics of the H
locus: colour polymorphism
determination in Papilio dardanus
&ODUN 5 %URZQ 6 +HFNHO ' -LJJLQV & '
&ROOLQV6 DQG9RJOHU$3
 (QWRPRORJ\ 'HSDUWPHQW 7KH 1DWXUDO +LVWRU\
0XVHXP 6: %' /RQGRQ 8. DQG 'HSDUWPHQW
RI /LIH 6FLHQFH ,PSHULDO &ROOHJH 6: $=
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH /RQGRQ 8.  'HSW *HQHWLFV 8QLYHUVLW\ RI
0HOERXUQH 3DUNYLOOH  9LFWRULD $XVWUDOLD 
0D[ 3ODQFN ,QVWLWXWH RI &KHPLFDO (FRORJ\
' -HQD *HUPDQ\  ,QVWLWXWH RI
(YROXWLRQDU\ %LRORJ\ 6FKRRO RI %LRORJLFDO
6FLHQFHV 8QLYHUVLW\ RI (GLQEXUJK (+ -7
(GLQEXUJK 8.  $IULFDQ %XWWHUIO\ 5HVHDUFK
,QVWLWXWH $%5, 1DLUREL .HQ\D
UHEHFFDFODUN#LFDFXN
3DSLOLR GDUGDQXV KDV EHHQ DQ LFRQLF H[DPSOH RI
VHOHFWLRQ DW ZRUN LQ WKH FODVVLFDO HYROXWLRQDU\ DQG
JHQHWLFV OLWHUDWXUH GXH WR WKH H[WHQVLYH
SRO\PRUSKLVP DQG %DWHVLDQ PLPLFU\ IRXQG LQ WKH
IHPDOHV RI WKLV VSHFLHV 7KLV SKHQRW\SLF GLYHUVLW\
LV FRQWUROOHG E\ D VLQJOH DXWRVRPDO JHQHWLF ORFXV
WHUPHG + RI ZKLFK WHQ GLVWLQFW DOOHOHV KDYH VR IDU
EHHQ LGHQWLILHG WKURXJK 0HQGHOLDQ FURVVLQJ
H[SHULPHQWV 'HVSLWH H[WHQVLYH GHEDWH DV WR WKH
QDWXUH RI + XVLQJ VXSHUJHQH VLQJOH UHJXODWRU\
JHQH RU FRPELQDWRULDO K\SRWKHVHV WKH ORFXV KDV
UHPDLQHG HQLJPDWLF $V D VLQJOH ORFXV ZLWKLQ D
VLQJOH VSHFLHV DQG WKHUHIRUH H[SUHVVHG RQ D
UHODWLYHO\ XQLIRUP JHQHWLF EDFNJURXQG
FRQWUROOLQJ H[WHQVLYH SKHQRW\SLF GLYHUVLW\ VRPH
RI ZKLFK KDV NQRZQ DGDSWLYH YDOXH WKH + ORFXV
V\VWHP LV LGHDO IRU HYROXWLRQDU\ GHYHORSPHQWDO
VWXGLHV 7KH FXUUHQW DVVXPSWLRQ WKDW PDMRU
GHYHORSPHQWDO JHQHV LGHQWLILHG LQ PRGHO
RUJDQLVPV DV DFWLQJ GXULQJ SDWWHUQLQJ WKURXJK DOO
VWDJHV RI GHYHORSPHQW DOVR VSHFLI\ WKH SDWWHUQ RQ
WKH ZLQJ FDQ EH DGGUHVVHG WKURXJK WKH
LGHQWLILFDWLRQ RI + DQG WKH PHFKDQLVP E\ ZKLFK
DOOHOHV DW WKLV ORFXV DIIHFW WKH SKHQRW\SH DFURVV WKH
ZLQJ 0ROHFXODU JHQHWLFV DSSURDFKHV WR WKH
LGHQWLILFDWLRQ RI + KDYH UHVXOWHG LQ WKH
GHOLPLWDWLRQ RI WKH + JHQRPH UHJLRQ WKURXJK WKH
SURGXFWLRQ RI IODQNLQJ $)/3 PDUNHUV DQG WKH
PDSSLQJ RI D PDMRU UHJXODWRU\ JHQH WR WKLV UHJLRQ
7KLV FDQGLGDWH JHQH FRVHJUHJDWHV ZLWK WKH +
SKHQRW\SH LQ DOO IHPDOH RIIVSULQJ IURP FURVVHV
LQYROYLQJ VHYHUDO FRORXU PRUSKV LQFOXGLQJ WKRVH
NQRZQ WR EH UHFRPELQDQWV EHWZHHQ WKH $)/3
PDUNHUV DQG + :LWK WKH LGHQWLILFDWLRQ RI VXFK D
VWURQJ FDQGLGDWH IRU + SRSXODWLRQ OHYHO VWXGLHV
DUH EHLQJ XVHG WR VWUHQJWKHQ WKH HYLGHQFH
VXSSRUWLQJ WKH DVVRFLDWLRQ EHWZHHQ WKH JHQRW\SH
DWWKHFDQGLGDWHORFXVDQGWKH+SKHQRW\SH
Dissecting butterfly wing pattern
formation in Batesian and
Mullerian mimicry
1 &KDPEHUODLQ 6 %D[WHU & -LJJLQV DQG 5+
IIUHQFK&RQVWDQW
&HQWHU IRU (YROXWLRQDU\ DQG &RQVHUYDWLRQ
%LRORJ\ 7UHPRXJK 8QLYHUVLW\ RI ([HWHU 8.
,QVWLWXWH RI (YROXWLRQDU\ %LRORJ\ 8QLYHUVLW\ RI
(GLQEXUJK8.QF#EDWKDFXN
:H DUH VWXG\LQJ WZR VSHFLHV DV PRGHOV IRU ERWK
%DWHVLDQ PLPLFU\ DQG 0XOOHULDQ PLPLFU\ ,Q WKH
(DVWHUQ 7LJHU VZDOORZWDLO RI 1RUWK $PHULFD
ZKLFK LV D %DWHVLDQ PLPLF RI WKH 3LSHYLQH
VZDOORZWDLO ZH DUH VWXG\LQJ WKH ELRFKHPLFDO EDVLV
RI PHODQLVP LQ WKH PHODQLF IHPDOH PLPLFV :H
KDYH GHILQHG WKH ELRFKHPLFDO UHDFWLRQV WKDW OHDG
WR WKH DEQRUPDO PHODQLVP RI WKH IHPDOH DQG
KLJKOLJKWHG WKH UROH RI ERWK GRSDGHFDUER[\ODVH
''& DQG %$6 WKH KRPRORJ RI WKH IO\ JHQH
HERQ\ 7KH UROH RI WKH UDWH RI VFDOH GHYHORSPHQW
LQ WKLV SKHQRPHQRQ ZLOO DOVR EH GLVFXVVHG 0RUH
UHFHQWO\ ZH KDYH EHHQ ZRUNLQJ ZLWK & -LJJLQV RQ
0XOOHULDQ PLPLFU\ LQ +HOLFRQLXV PHOSRPHQH, Q
WKLV VSHFLHV ZH DUH FDUU\LQJ RXW D FKURPRVRPDO
ZDON WR FORQH WKH JHQH <E ZKLFK LV UHVSRQVLEOH
IRU WKH \HOORZ EDQG RQ WKH KLQG ZLQJ :H ZLOO
GHVFULEH SURJUHVV LQ WKH %$& ZDON DQG ORRN DW DQ\
FDQGLGDWH JHQHV LQ WKH UHJLRQ 7KH <E ORFXV LV
LQWHUHVWLQJ DV LW VHHPV WR UHSUHVHQW D µVXSHUJHQH¶
FRQWUROOLQJ DOO RI WKH SDWWHUQ LQ D GLIIHUHQW VSHFLHV
+QXPDWD 0-RURQVXEPLWWHG
Independent modulation of
multiple genes using modified
ecdysone receptors
2 &KRUW\N - )UL] & 7KRPSVRQ 3 .XPDU &
7LFH % 9HUWLQ 5 3DOOL 0 .XPDU $ 0H\HU 7
0HWH\HU + 6PLWK ' &UHVV % /L DQG 5
+RUPDQQ5+RUPDQQ#5KHRJHQHFRP
5KHR*HQH ,QF  (LVHQKRZHU $YH
1RUULVWRZQ3HQQV\OYDQLD86$
'UXJLQGXFLEOH UHJXODWLRQ RI PXOWLSOH JHQHV
LQGHSHQGHQWO\ VLPXOWDQHRXVO\ DQG VLOHQWO\ ZLWK
UHVSHFW WR KRVW PHWDEROLVP LV D KLJKO\ GHVLUDEOH
FDSDELOLW\ LQ JHQH WKHUDS\ DQG WLVVXH HQJLQHHULQJ
,QVHFWGHULYHG HFG\VRQH UHFHSWRU (F5EDVHG
JHQH VZLWFKHV DUH DQ LQWULJXLQJ RSWLRQ GXH WR
DQWLFLSDWHG IXQGDPHQWDO RUWKRJRQDOLW\ WR
WUDQVFULSWLRQ HYHQWV UHODWHG WR PDPPDOLDQ
KRPHRVWDVLV 7KH HVVHQWLDO FRPSRQHQWV RI D
KLJKO\ RUWKRJRQDO (F5 GXDO FKDQQHO JHQH VZLWFK
DQG HYHQ D SRWHQWLDO WKUHHFKDQQHO JHQH VZLWFK
XVLQJ OLJDQGV UHSUHVHQWLQJ WZR DQG WKUHH GLIIHUHQW
FKHPRW\SHV UHVSHFWLYHO\ KDYH EHHQ SUHYLRXVO\
GHVFULEHG .XPDU 0% HW DO  3URFHHGLQJV RI
WKH 1DWLRQDO $FDGHP\ RI 6FLHQFHV 86$
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH  0RKDQ %. HW DO  -RXUQDO RI
%LRORJLFDO &KHPLVWU\ LQ SUHVV 2UWKRJRQDO
DFWXDWLRQ RI PXOWLSOH JHQHV ZLWK OLJDQGV VHOHFWHG
IURP D FRPPRQ FKHPRW\SH UDWKHU WKDQ VHYHUDO
XQUHODWHG FKHPRW\SHV FRXOG SURYLGH DGYDQWDJHV
LQ VLPSOLI\LQJ SKDUPDFRNLQHWLFV DQG
SKDUPDFRG\QDPLFV DQG FRXOG DOVR SRWHQWLDOO\
DPHOLRUDWH SRVVLEOH XQGHVLUHG SOHLRWURSLF HIIHFWV
7RZDUG WKH JHQHUDO JRDO RI RUWKRJRQDO PXOWLSOH[
JHQHVZLWFK V\VWHPV DQG WKH VSHFLILF JRDO RI
V\VWHPV XVLQJ D VLQJOH FKHPRW\SH D GHVLJQHG
OLEUDU\ RI  OLJDQGV LQFOXGLQJ GLDF\OK\GUD]LQHV
DQG HFG\VWHURLGV ZDV VFUHHQHG DJDLQVW D SDQHO RI
 ZLOGW\SH DQG /%'PXWDQW (F5V LQ D
WUDQVFULSWLRQDO DFWLYDWLRQ DVVD\ (F5V ZHUH IXVHG
WR WKH *$/ '1$ ELQGLQJ GRPDLQ LQ FRQMXQFWLRQ
ZLWK D FKLPHULF 5;5 IXVHG WR D 93 DFWLYDWLRQ
GRPDLQ /XFLIHUDVH ZDV HPSOR\HG DV D UHSRUWHU
JHQH DQG WKH YHFWRUV ZHUH WUDQVIHFWHG LQWR 7
FHOOV (& YDOXHV IRU HDFK UHFHSWRUOLJDQG SDLU
ZHUH REWDLQHG DQG PXOWLSOH WZR WKUHH DQG
IRXUFKDQQHO RUWKRJRQDOLWLHV ZHUH REVHUYHG :H
UHSRUW WKH LQIOXHQFH RI FKHPRW\SH OLJDQG OLEUDU\
VXESRSXODWLRQ DQG GHVLJQ SULQFLSOHV RI ERWK
PXWDQWV DQG OLJDQGV LQ WKHLU FRQWULEXWLRQ WR WKH
QXPEHU DQG UREXVWQHVV RI WKH UHVXOWDQW
RUWKRJRQDO VZLWFK V\VWHPV 'LDF\OK\GUD]LQH
LQWUDFKHPRW\SH VSHFLILFLW\ RI VHOHFWHG GXSOH[
VZLWFKHV LV GHVFULEHG XVLQJ &R0)$ PHWKRGRORJ\
HPSOR\LQJ GHVLJQHG WUDLQLQJ VHWV DQG
GLYHUVLW\VHOHFWHG WHVW VHWV 5HFHSWRULQGHSHQGHQW
46$5 LV FRQVLGHUHG LQ YLHZ RI D
GLDF\OK\GUD]LQHGRFNHG(F5KRPRORJ\PRGHO
Stable Transformation and RNAi in
Helicoverpa armigera
'HUHN &ROOLQJH± .DUO *RUGRQ &DURO\Q %HKP
6WHYH:K\DUG
&6,52 (QWRPRORJ\ &DQEHUUD $XVWUDOLD 7KH
$XVWUDOLDQ 1DWLRQDO 8QLYHUVLW\ &DQEHUUD
$XVWUDOLD 8QLYHUVLW\ RI 0DQLWRED &DQDGD
GHUHNFROOLQJH#FVLURDX
6WDEOH WUDQVIRUPDWLRQ LV DQ HVVHQWLDO WRRO IRU
PROHFXODU ELRORJLVWV ZRUNLQJ RQ QRQPRGHO
RUJDQLVPV 7KH DELOLW\ WR LQWURGXFH DQG H[SUHVV
JHQHV RI FKRLFH LQ DQ RUJDQLVP SURYLGHV D PHDQV
WR LQYHVWLJDWH LPSRUWDQW PROHFXODU TXHVWLRQV VXFK
DV JHQH IXQFWLRQ ELRFKHPLFDO SDWKZD\ DQDO\VLV
UHSRUWHU JHQH VWXGLHV DQG GHYHORSPHQWDO
SURFHVVHV 0\ 3K' VWXGLHV KDYH IRFXVHG RQ WKH
WUDQVIRUPDWLRQ RI WKH SHVW +HOLFRYHUSD DUPLJHUD
ZLWK WKH UHSRUWHU JHQH (*)3 HQKDQFHG JUHHQ
IOXRUHVFHQFH SURWHLQ 7KHUH DUH HVVHQWLDOO\ WZR
SDUWV WR WUDQVIRUPDWLRQ  '1$ GHOLYHU\ DQG 
WDUJHW JHQH LQWHJUDWLRQ ,Q LQVHFWV WKH ODWWHU LV
FRPPRQO\ PHGLDWHG E\ WKH XVH RI WUDQVSRVRQV
JHQH PRYHPHQW , KDYH XVHG WKH FODVV ,,
WUDQVSRVRQ SLJJ\%DF WR IDFLOLWDWH WKH PRYHPHQW RI
(*)3 LQWR WKH JHQRPH RI + DUPLJHUD HJJV DV D
SURRI RI LQWHJUDWLRQ %LROLVWLFV '1$ GHOLYHU\ XVHG
PLFURVFRSLF JROG SDUWLFOH FRDWHG ZLWK '1$ RI
FKRLFH ZKLFK DUH DFFHOHUDWHG DW KLJK YHORFLW\ LQWR
FHOOV ,Q WKH SDVW ELROLVWLFV KDV EHHQ XVHG WR
WUDQVIRUP PDQ\ NLQGV RI SODQW WLVVXH DQG KDV KDG
PL[HG VXFFHVV WUDQVIRUPLQJ 'URVRSKLOD HJJV
([WHQVLYH DWWHPSWV WR DGDSW ELROLVWLFV WR
WUDQVIRUP + DUPLJHUD HJJV SURYHG IUXLWOHVV ZLWK
WRR PDQ\ WHFKQLFDO KXUGOHV WR RYHU FRPH
+RZHYHU UHFHQW DWWHPSWV XVLQJ PLFURLQMHFWLRQ
'1$ GHOLYHU\ KDYH EHHQ IDU PRUH HQFRXUDJLQJ
ZLWK D KLJK IUHTXHQF\ RI WUDQVLHQW (*)3
H[SUHVVLRQ DQG WKH JHQHUDWLRQ RI WZR SXWDWLYH
(*)3 VWDEO\ WUDQVIRUPHG + DUPLJHUD OLQHV 7KH
GHYHORSPHQW RI DQ HIIHFWLYH PLFURLQMHFWLRQ
WHFKQLTXH KDV DOVR DOORZHG XV WR ORRN DW WKH UROO RI
51$L LQ + DUPLJHUD ZLWK WKH YLHZ WR XVLQJ 51$L
WR NQRFNGRZQ WKH H[SUHVVLRQ RI HVVHQWLDOVSHFLILF
JHQHV ZKLFK LQ WXUQ ZLOO IRUP WKH EDVLV IRU WKH
GHYHORSPHQW RI D JHQHWLF FRQWURO PHFKDQLVP %\
FRLQMHFWLQJ DQ (*)3 FRQVWUXFW DQG HLWKHU VL51$
RU GV51$ DJDLQVW (*)3 , KDYH REVHUYHG D
VLJQLILFDQW UHGXFWLRQ LQ WKH IUHTXHQF\ DQG OHYHO RI
(*)3 H[SUHVVLRQ LQ HJJV LQMHFWHG ZLWK GV51$
DQG WR D OHVVHU H[WHQW ZLWK VL51$¶V 7KLV LQGLFDWHV
FRQVHUYDWLRQ RI WKH 51$L SDWKZD\ LQ + DUPLJHUD
DQG ZLOO DOORZ PH WR EHJLQ WHVWLQJ SKHQRW\SLF
HIIHFWV RI VLOHQFLQJ QHZ JHQH WDUJHWV )RU 51$L WR
EH GHYHORSHG DV DQ HIIHFWLYH SHVW FRQWURO
PHFKDQLVP WKH SDUDPHWHUV RI 51$L LQ VSHFLILF
SHVWV PXVW EH ZHOO XQGHUVWRRG ,Q VSHFLILF WKH
V\VWHPLF QDWXUH RU 51$L ZLWKLQ + DUPLJHUD
PXVW EH DQDO\VHG )RU 51$L WR EH PRVW HIIHFWLYH
WKH VLOHQFLQJ VLJQDO PXVW EH DEOH WR VSUHDG
WKURXJK DOO FHOOV LQ WKH RUJDQLVP 2QH JHQH
LGHQWLILHG LQ & HOHJDQV NQRZQ DV 6,' SOD\V D
UROO LQ PHGLDWLQJ WKH V\VWHPLF VSUHDG RI WKH 51$L
VLJQDO ZKLFK PD\ LQYROYH WKH FHOOFHOO PRYHPHQW
RI VL51$¶V 1RW DOO RUJDQLVPV FRQWDLQ D 6,' IRU
H[DPSOH QR 6,' KDV EHHQ LGHQWLILHG LQ
'URVRSKLOD DQG DV D UHVXOW V\VWHPLF VLOHQFLQJ LV
DEVHQW 5HFHQWO\ , KDYH LGHQWLILHG  GLIIHUHQW
6,'OLNH JHQHV LQ + DUPLJHUD DQG ZLOO VRRQ EH
XQGHUWDNLQJ GHWDLOHG VSDWLDO DQG IXQFWLRQDO
VWXGLHV RQFH WKH WZR YDULDQWV KDYH EHHQ IXOO\
FORQHG 7KH SUHVHQFH RI 6,'OLNH JHQHV LQ +
DUPLJHUD VWURQJO\ VXJJHVW WKH SUHVHQFH RI
V\VWHPLF 51$L LQ WKLV RUJDQLVP DQG VXSSRUWV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH IXUWKHU VWXGLHV LQWR WKH XVH RI 51$L DV D SHVW
FRQWUROPHFKDQLVP
Spodoptera EST sequencing and
analysis of synteny among 3 species
bring new perspectives for
Lepidoptera genomics
G¶$OHQoRQ ( $XGDQW 3 %HUQDUG6DPDLQ 6
%LGHJDLQEHUU\ 9 %UHKpOLQ 0 %UXQ%DUDOH $
&RXVVHUDQV & 'XYLF % (VFRXEDV -0
)H\HUHLVHQ 5 )RXUQLHU 3K *DJQHXU &
*RUGRQ . *LPHQH] 6 +HFNHO ' +RWHOLHU
7K +LOOLRX ) 0LWD . 1HJUH 9 6DERXUDXOW
& 6XUDSRUQ 6 9RONRII 1 :HLVVHQEDFK -
DEUXQ#DQWLEHVLQUDIUKHFNHO#LFHPSJGH
%LRORJLH ,QWpJUDWLYH 	 9LURORJLH GHV ,QVHFWHV
,15$80,, 8QLYHUVLWp 0RQWSHOOLHU ,, 
0RQWSHOOLHU &HGH[  )UDQFH 5pSRQVH
2UJDQLVPHV DX[ 6WUHVV (QYLURQQHPHQWDX[ ,15$
 8QLY1LFH  UWH &KDSSHV %3 
6RSKLD$QWLSROLV &HGH[ )UDQFH *pQRVFRSH
&HQWUH 1DWLRQDO GH 6pTXHQoDJH  UXH *DVWRQ
&UpPLHX[ &3  (YU\ &HGH[ )UDQFH
(FRORJLH 0LFURE ,QVHFWHV 	 ,QWHUDFWLRQV +{WHV
3DWKRJqQHV ,15$80,, 8QLYHUVLWp 0RQWSHOOLHU
,,  0RQWSHOOLHU &HGH[  )UDQFH &6,52
(QWRPRORJ\ *32 %R[  &DQEHUUD $&7 
$XVWUDOLD 0D[ 3ODQFN ,QVW IU &KHPLFDO
(FRORJ\ +DQV.Q|OO6WU  ' -HQD
*HUPDQ\ 8QLWp ,QIRUPDWLTXH &HQWUH
$JUR0,15$  SODFH 9LDOD  0RQWSHOOLHU
&HGH[  )UDQFH ,QVHFW *HQRPH /DE 1DWLRQDO
,QVW RI $JURELRORJLFDO 6FLHQFHV  .DQQRQGDL
7VXNXED,EDUDNL-DSDQ
6SHFLHV RI WKH JHQXV 6SRGRSWHUD DUH SHVWV ZKLFK
FDXVH VHYHUH HFRQRPLF GDPDJH RQ D YDULHW\ RI
FURS SODQWV LQ DOO FRQWLQHQWV 6HYHUDO RI WKHVH
VSHFLHV DUH XVHG DV PRGHO IRU VWXGLHV RQ SHVWLFLGH
UHVLVWDQFH DQG KRVWSDWKRJHQV LQWHUDFWLRQV 1HZ
GHYHORSPHQWV LQ ELRORJ\ DQG SDWKRORJ\ RI WKHVH
LQVHFWV QRZ UHO\ XSRQ D IXQFWLRQDO JHQRPLFV
DSSURDFK )RU WKLV SXUSRVH ZH JURXSV ± 	 
VHH DERYH HVWDEOLVKHG VHWV RI F'1$ IURP WLVVXHV
ZKLFK ZHUH FKRVHQ EHFDXVH RI WKHLU LPSRUWDQFH LQ
ELRORJLFDO SURFHVVHV VXFK DV LPPXQH UHVSRQVH
GHYHORSPHQW DQG SODQWLQVHFW LQWHUDFWLRQ LH
KHPRF\WHV PLGJXW DQG IDW ERG\ $ WRWDO RI 
(67V VHTXHQFHV ZHUH REWDLQHG ZKLFK ZHUH
FOXVWHUHG LQWR QRQUHGXQGDQW VHWV  FOXVWHUV
DQG  VLQJOHWRQV DQG LQWHJUDWHG LQWR D
GDWDEDVH 632'2%$6( 1HJUH HW DO  %0&
%LRLQIRUPDWLFV VXEPLWWHG
KWWSELRZHEHQVDPLQUDIU6SRGREDVH LV
FRQVWUXFWHG LQ VXFK D ZD\ WKDW (67V IURP RWKHU
6SRGRSWHUD VSHFLHV FDQ DOVR EH DGGHG 8VHU FDQ
UHWULHYH LQIRUPDWLRQ XVLQJ WH[W VHDUFKHV
SUHIRUPDWWHG TXHULHV TXHU\ DVVLVWDQW RU %/$67
VHDUFKHV $QQRWDWLRQ LV SURYLGHG DJDLQVW 1&%,
81,3527 RU %RPE\[ PRUL (67V GDWDEDVHV DQG
ZLWK *26OLP YRFDEXODU\ 7KH ZKROH VHW RI (67V
)URP SDUW RI WKLV VHW RI GDWD D ILUVW 6SRGRSWHUD
PLFURDUUD\ ZDV SULQWHG DQG XVHG WR VWXG\
KRVWSDUDVLWRLG LQWHUDFWLRQ DW WKH WUDQVFULSWRPLF
OHYHO VHH FRPPXQLFDWLRQ E\ 9RONRII HW DO WKLV
PHHWLQJ ZDV FRPSDUHG ZLWK GDWDEDVHV DQG WKLV
UHYHDOHG WKDW   RI WKH 6 IUXJLSHUGD (67V 
DIWHU FKHFNLQJ WKDW WKHVH FRUUHVSRQG WR SRWHQWLDOO\
FRGLQJ UHJLRQV  GR QRW KDYH D PDWFK LQ %/$67
VHDUFKHV DJDLQVW QHLWKHU 1&%,QU QRU % PRUL (67
GDWDEDVHV :H DOVR IRXQG WKDW RQO\   RI WKH
FRQWLJV DQG   RI WKH VLQJOHWRQV VKRZ D
VLJQLILFDQW VLPLODULW\ ZLWK D 8QLSURW HQWU\ 7KLV
RSHQV D UHVHDUFK WRZDUGV WKH LGHQWLILFDWLRQ RI
SRWHQWLDO /HSLGRSWHUD RU HYHQ 6SRGRSWHUD VSHFLILF
JHQHV 3K\ORJHQ\ DPRQJ /HSLGRSWHUD LV VWLOO
SRRUO\ NQRZQ DQG D V\QWHQ\ SURJUDPPH ZLOO
DOORZ XV WR GHYHORS D FRPSDULVRQ EHWZHHQ JHQH
RUGHU JHQH RULHQWDWLRQ LQWHUJHQLF GLVWDQFH DQG
VHTXHQFH VLPLODULWLHV DPRQJ GLIIHUHQW VSHFLHV )RU
WKLV SXUSRVH D FRQVRUWLXP RI  ODERUDWRULHV
ODXQFKHG D FROODERUDWLRQ WRZDUGV WKH VHTXHQFLQJ
RI  VHOHFWHG JHQRPLF UHJLRQV IRU ERWK
6SRGRSWHUD IUXJLSHUGD DQG +HOLFRYHUSD
DUPLJHUD WR EH WKHQ FRPSDUHG ZLWK WKH VDPH
UHJLRQV RI WKH % PRUL JHQRPH 7KH UHJLRQV WR EH
VHTXHQFHG ZHUH VHOHFWHG RQ WKH EDVLV RI WKH
SUHVHQFH RI JHQHV UHSUHVHQWLQJ GLIIHUHQW PDMRU
ELRORJLFDO IXQFWLRQV RI WKH LQVHFW OLNH LPPXQH
UHVSRQVH ROIDFWLRQ SK\ORJHQLF PDUNHUV WDUJHWV RI
LQVHFWLFLGH UHVLVWDQFH 3 DQG *67 IDPLOLHV
%$& OLEUDULHV ZHUH FRQVWUXFWHG IRU ERWK VSHFLHV
DQG YDULRXV VHTXHQFHV ZHUH FKRVHQ DV SUREHV
DJDLQVW WKH KLJKGHQVLW\ ILOWHUV 7KHVH SUREHV ZHUH
REWDLQHG HLWKHU IURP WKH (67V FROOHFWLRQV RU IURP
DOUHDG\ VHTXHQFHG F'1$V 0RUH WKDQ  JHQHV
KDYH QRZ EHHQ LGHQWLILHG DPRQJ WKH ILUVW  %$&V
DOUHDG\ VHTXHQFHG UHSUHVHQWLQJ  0E RI 6
IUXJLSHUGD DQG  0E RI + DUPLJHUD JHQRPHV
3UHVHQW UHVXOWV DOVR VKRZ SUHVHQFH RI D KLJK
GHQVLW\ RI VHTXHQFHV GLVSOD\LQJ VLPLODULWLHV ZLWK
NQRZQ UHSHDWHG HOHPHQWV UHWURWUDQVSRVRQV ZLWK
RU ZLWKRXW /75 '1$ WUDQVSRVRQV RI VHYHUDO
W\SHV 7KH\ ZHUH VOLJKWO\ PRUH DEXQGDQW LQ 6
IUXJLSHUGD WKDQ LQ + DUPLJHUD  YV  DQG
WKHLU UHODWLYH IUHTXHQF\ DOVR YDULHV EHWZHHQ WKH
WZR VSHFLHV %$& VHTXHQFLQJ LV LQ SURJUHVV DW WKH
)UHQFK *HQRVFRSH 1DWLRQDO &HQWHU RI 6HTXHQFLQJ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH DQGUHVXOWVZLOOEHGLVFXVVHG
Approaches to identify sex
determining genes in the
lepidopteron Maruca vitrata
'H 6LPRQH $QQD 0DULD 6RUUHQWLQR $QJHOD 'L
&DUD)UDQFHVFD/LQR3ROLWRDQG'LJLOLR)$QQD
,QVWLWXWH RI *HQHWLFV DQG %LRSKLVLFV $
%X]]DWL7UDYHUVR 9LD 3 &DVWHOOLQR  
1DSOHV,WDO\GLJLOLR#LJEFQULW
7KH OHJXPH SRG ERUHU 0DUXFD YLWUDWD )DEULFLXV
V\Q 0 WHVWXODOLV /HSLGRSWHUD S\UDOLGDH LV D
SHVW RI OHJXPH FURSV VXFK DV FRZSHD SLJHRQSHD
DQG FRPPRQ EHDQ IURP WKH WURSLFV WR WKH
WHPSHUDWH ]RQH DOO RYHU WKH ZRUOG /DUYDH GDPDJH
IORZHU EXGV IORZHUV DQG LPPDWXUH SRGV FDXVLQJ
VHYHUH HFRQRPLFDO GDPDJH WR VHYHUDO FURSV 2QH
RI WKH PRVW LPSRUWDQW KRVW LV FRZSHD 9LJQD
XQJXLFXODWD ZKLFK LV D KLJKO\ LPSRUWDQW JUDLQ
OHJXPH FURS JURZQ LQ VHPLDULG DQG GU\ VDYDQQDK
DUHDV RI WKH WURSLFV &RZSHD SURYLGHV D FKHDS
VRXUFH RI QXWULWLRXV IRRG DQG LV HTXDOO\ LPSRUWDQW
IRU LPSURYLQJ VRLO IHUWLOLW\ VRLO FRQVHUYDWLRQ DQG
WKH VXVWDLQDELOLW\ RI YDULRXV FURSSLQJ V\VWHPV
$OWKRXJK WKH EDVLF ELRORJ\ RI 0 YLWUDWD KDV EHHQ
VWXGLHG H[WHQVLYHO\ QR PROHFXODU VWXGLHV KDYH VR
IDU EHHQ FDUULHG RXW RQ WKLV VSHFLHV ,Q RUGHU WR
REWDLQ PRUH LQIRUPDWLRQ RQ WKLV LQVHFW ZH DUH
GHYHORSLQJ WRROV IRU D PROHFXODU DSSURDFK
6SHFLILFDOO\ DV D ILUVW PROHFXODU FKDUDFWHUL]DWLRQ
RI GHYHORSPHQWDO JHQHV LQ 0 YLWUDWD DQG ZLWK WKH
IXWXUH SURVSHFW RI JHQHUDWLQJ VWHULOH PXWDWLRQV LQ
WKLV VSHFLHV ZH GHFLGHG WR FKDUDFWHUL]H WKH
VH[GHWHUPLQLQJ JHQHV VWDUWLQJ IURP WKH PDMRU
GHWHUPLQDQWV RI WKH IUXLW IO\ VH[GHWHUPLQLQJ
JHQHV DQG XVLQJ WKH NQRZOHGJH JDLQHG LQ
'URVRSKLOD PHODQRJDVWHU :LWKLQ WKH KLJKO\
GLYHUVLILHG &ODVV ,QVHFWD LQ VSLWH RI WKH H[LVWHQFH
RI D YDULHW\ RI VH[GHWHUPLQLQJ PHFKDQLVPV WKH
ILQDO UHJXODWRU\ JHQHV DV ZHOO DV GRXEOHVH[ GV[
LQWHUVH[ L[ DQG WUDQVIRUPHU  WUD DUH ZHOO
FRQVHUYHG DQG WKHLU KDYH EHHQ LGHQWLILHG LQ PDQ\
VSHFLHV RWKHU WKDQ 'URVRSKLOD &HUDWLWLV FDSLWDWD
0HJDVHOLD VFDODULV $QRSKHOHV JDPELDH 0XVFD
GRPHVWLFD DQG LQ WKH VLONZRUP %RPE\[ PRUL
%DVHG RQ WKLV FRQVLGHUDWLRQ ZH VWDUWHG RXU
PROHFXODU DSSURDFK VHDUFKLQJ IRU GV[ L[ DQG WUD
KRPRORJXHV LQ 0 YLWUDWD E\ XVLQJ '
PHODQRJDVWHU DQG % PRUL JHQHV DV KHWHURORJRXV
SUREHV 8QWLO QRZ WKHVH VWXGLHV DOORZHG XV WR
LGHQWLI\ WKH 0 YLWUDWD L[ JHQH KRPRORJXH DQG
VHYHUDO RWKHU JHQHV WKDW ZH FDQ XVH WR SHUIRUP D
FRPSDUDWLYH VWXG\ EHWZHHQ 0DUXFD YLWUDWD DQG
RWKHU OHSLGRSWHUD FKDUDFWHUL]HG WR GDWH DQG LQ
EURDG WHUPV EHWZHHQ 'LSWHUD DQG /HSLGRSWHUD
7KH FRPSDUDWLYH VWXG\ RI WKHVH WZR V\VWHPV
/HSLGRSWHUD DQG 'LSWHUD ZLOO SURYLGH ERWK EDVLF
NQRZOHGJH DQG GDWD WKDW FDQ EH DSSOLHG WR
GHYHORS VWUDWHJLHV IRFXVHG RQ ELRORJLFDO FRQWURO RI
WKLVSHVW
Virulence genes of parasitoid wasps
encoded by symbiotic viruses
-0 'UH]HQ $ %H]LHU - /HVREUH ( +XJXHW DQG
&'XSX\
,QVWLWXW GH 5HFKHUFKH VXU OD %LRORJLH GH O¶,QVHFWH
&1567RXUV)UDQFHGUH]HQ#XQLYWRXUVIU
+XQGUHGV RI WKRXVDQG VSHFLHV RI SDUDVLWRLG ZDVSV
GHYHORS GXULQJ WKHLU ODUYDO VWDJH ZLWKLQ WKH ERG\
RI RWKHU LQVHFWV ZKLOH WKH DGXOWV DUH IUHH ,Q
SDUWLFXODU  VSHFLHV RI ZDVSV SK\ORJHQHWLFDO\
UHODWHG WKH PLFURJDVWRLGV DUH REOLJDWRULO\
DVVRFLDWHG ZLWK YLUXVHV RI WKH EUDFRYLUXV JHQXV
3HUPDQHQWO\ LQWHJUDWHG LQWR WKH ZDVS
FKURPRVRPHV EUDFRYLUXVHV DUH WKRXJKW WR
RULJLQDWH IURP WKH VDPH YLUXV LQWHJUDWHG LQ WKH
JHQRPH RI WKH DQFHVWRU RI WKH PLFURJDVWURLGV WKDW
OLYHG DSSUR[  PLOOLRQV \HDUV DJR %UDFRYLUXVHV
DUH HVVHQWLDO IRU SDUDVLWLVP VXFFHVV 0DWXUH
YLULRQV DUH SURGXFHG LQ WKH ZDVS RYDULHV DQG
LQMHFWHG E\ IHPDOH LQWR WKH KRVW OHSLGRSWHUDQ
ODUYDH DORQJ ZLWK WKH ZDVS¶V HJJV 7KH YLUXV
SDUWLFOHV HQWHU KRVW FHOOV ZKHUH YLUDO JHQHV DUH
H[SUHVVHG FDXVLQJ VHYHUDO DOWHUDWLRQV WR WKH KRVW
SK\VLRORJ\ ZKLFK DUH EHQHILFLDO IRU WKH
GHYHORSPHQW RI WKH ZDVS SURJHQ\ FRPSULVLQJ
GLVUXSWLRQ RI WKH LPPXQH GHIHQVHV UHWDUGHG
JURZWK DQG LQKLELWLRQ RI PHWDPRUSKRVLV
6HTXHQFLQJ RI D EUDFRYLUXV JHQRPH KDYH DOORZHG
WKH FKDUDFWHUL]DWLRQ RI VHYHUDO JHQH IDPLOLHV
HQFRGLQJ SRWHQWLDO IDFWRUV LQYROYHG LQ SDUDVLWLVP
VXFFHVV ,QWHUHVWLQJO\ VRPH RI WKH JHQHV UHFHQWO\
LGHQWLILHG FRQWDLQ FRQVHUYHG SURWHLQ GRPDLQV
IRXQG LQ YLUXOHQFH IDFWRUV IURP RWKHU SDUDVLWHV RU
SDWKRJHQV WKDW DUH NQRZQ WR EH LQYROYHG LQ WKH
VXSSUHVVLRQ RI WKH LPPXQH UHVSRQVH RI
PDPPDOV 7KLV VXJJHVWV D FRQYHUJHQW HYROXWLRQ
EHWZHHQ SDUDVLWRLG ZDVSV EDFWHULDO SDWKRJHQV
DQG SDUDVLWLF QHPDWRGHV ILODULDH WR WDUJHW
SDWKZD\V RI WKH KRVW FHOOXODU UHVSRQVH FRQVHUYHG
LQ YHUWHEUDWHV DQG LQYHUWHEUDWHV 7KH
FKDUDFWHUL]DWLRQ RI JHQHV FRQVHUYHG LQ WKH YLUXV
JHQRPHV RI GLIIHUHQW SDUDVLWRLG VSHFLHV ZLOO DOVR
EH DQ HVVHQWLDO WRRO WR XQGHUVWDQG WKH UROH SOD\HG
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH E\ EUDFRYLUXVHV LQ WKH UDGLDWLRQ RI WKH SDUDVLWRLG
ZDVSIDPLOLHVKLJKO\GLYHUVLILHG
Probing the insect immune system
with the entomopathogen
Photorhabdus
, (OHIWKHULDQRV 3 - 0LOOLFKDS * )HOI|OGL) 
*|NFHQ 1 :DWHUILHOG ' - &ODUNH5 + 
IIUHQFK&RQVWDQW6(5H\QROGV
'HSDUWPHQW RI %LRORJ\ DQG %LRFKHPLVWU\
8QLYHUVLW\ RI %DWK &ODYHUWRQ 'RZQ %DWK %$
$< 8. 'HSDUWPHQW RI %LRFKHPLVWU\ (|WYRV
/|UDQG 8QLYHUVLW\ 3D]PDQ\ VHWDQ\ &
%XGDSHVW + +XQJDU\ ,QVWLWXW IU
$OOJHPHLQH XQG 6SH]LHOOH =RRORJLH
-XVWXV/LHELJ8QLYHUVLWlW 6WHSKDQVWU  
*LHVVHQ *HUPDQ\ 6FKRRO RI %LRVFLHQFHV
8QLYHUVLW\ RI ([HWHU &RUQZDOO 8.
EVVLH#EDWKDFXN
3KRWRUKDEGXV LV D KLJKO\ YLUXOHQW SDWKRJHQ WKDW
SURGXFHV D UDQJH RI OHWKDO WR[LQV WR NLOO LWV LQVHFW
KRVW +HUH ZH VKRZ WKDW 3KRWRUKDEGXV LV
UHFRJQLVHG E\ WKH LPPXQH V\VWHP RI LWV KRVW
0DQGXFD VH[WD DV LQGLFDWHG E\ D UDSLG LQFUHDVH
LQ WKH OHYHOV RI P51$V HQFRGLQJ WKUHH GLIIHUHQW
LQGXFLEOH PLFURELDO UHFRJQLWLRQ SURWHLQV
+HPROLQ ,PPXOHFWLQ DQG 3HSWLGRJO\FDQ
5HFRJQLWLRQ 3URWHLQ LQ WKH IDWERG\ 51$L
NQRFNGRZQ RI DQ\ RQH RI WKHVH JHQHV PDUNHGO\
GHFUHDVHG WKH DELOLW\ RI WKH LQVHFWV WR ZLWKVWDQG
LQIHFWLRQ ZKHQ H[SRVHG WR 3KRWRUKDEGXV 51$L
DJDLQVW ,PPXOHFWLQ FDXVHG WKH JUHDWHVW
UHGXFWLRQ LQ KRVW UHVLVWDQFH WR LQIHFWLRQ 7KH
GHFUHDVHG UHVLVWDQFH WR LQIHFWLRQ ZDV DVVRFLDWHG
ZLWK UHGXFHG KDHPRO\PSK SKHQROR[LGDVH DFWLYLW\
:H DOVR VKRZ WKDW WKH LQVHFW LPPXQH V\VWHP FDQ
EH HIIHFWLYHO\ SULPHG E\ SULRU LQIHFWLRQ ZLWK
QRQSDWKRJHQLF EDFWHULD DJDLQVW VXEVHTXHQW
LQIHFWLRQ E\ 3KRWRUKDEGXV ,QGXFWLRQ RI WKLV
SURWHFWLYH HIIHFW LV DVVRFLDWHG ZLWK XSUHJXODWLRQ
RI ERWK PLFURELDO UHFRJQLWLRQ SURWHLQ JHQHV DQG
DQWLEDFWHULDO HIIHFWRU JHQHV 51$L NQRFNGRZQ RI
LQGLYLGXDO UHFRJQLWLRQ SURWHLQV KDG D GUDVWLF
DGYHUVH HIIHFW RQ WKH ( FROL HOLFLWHG LPPXQLW\
,QWHUIHULQJ ZLWK WKH H[SUHVVLRQ RI LQGLYLGXDO
DQWLEDFWHULDO HIIHFWRU SURWHLQV DQG SHSWLGHV KDG D
PXFK OHVV PDUNHG HIIHFW RQ LPPXQLW\ :H SUHVHQW
HYLGHQFH WKDW WKH SURWHFWLRQ HOLFLWHG E\ SUHYLRXV
H[SRVXUH WR ( FROL LV GXH WR WKH SUHVHQFH RI
IDFWRUV ZLWKLQ WKH KDHPRO\PSK SODVPD WKDW
LQKLELW WKH JURZWK RI 3KRWRUKDEGXV :H KDYH DOVR
XVHG 51$L WR LQYHVWLJDWH WKH IXQFWLRQ RI
UHFRJQLWLRQ SURWHLQ JHQHV H[SUHVVHG LQ 0 VH[WD
KDHPRF\WHV 51$L RI +HPROLQ H[SUHVVLRQ ZDV
DVVRFLDWHG ZLWK UHGXFHG DELOLW\ RI KDHPRF\WHV WR
DJJUHJDWH IRUP QRGXOHV DQG SKDJRF\WRVH WKH
LQYDGLQJ EDFWHULD $ GLIIHUHQW DSSURDFK WR
LQYHVWLJDWH SDWKRJHQKRVW LQWHUDFWLRQV LV WR
LGHQWLI\ JHQHV WKDW HQDEOH 3KRWRUKDEGXV WR
SHUVLVW DQG PXOWLSO\ ZLWKLQ WKH LQVHFW ,Q RUGHU WR
GLVFRYHU VXFK SHUVLVWHQFH JHQHV ZH VFUHHQHG
FRVPLGV IURP D IXOO\ VHTXHQFHG 3KRWRUKDEGXV
JHQRPH DQG LGHQWLILHG D NGS RSHURQ WKDW HQFRGHV
WKH SURWHLQ VXEXQLWV RI D EDFWHULDO . LRQ
WUDQVSRUWHU DQG WKH WZRFRPSRQHQW UHJXODWRU WKDW
JRYHUQV WKHLU H[SUHVVLRQ ([SUHVVLRQ RI WKHVH
3KRWRUKDEGXV JHQHV DOORZV ( FROL WR SHUVLVW
ZLWKLQ SKDJRF\WLF KHPRF\WHV GLVUXSWLRQ RI DQ\
RQH RI WKH RSHURQ¶V JHQHV SUHYHQWV SHUVLVWHQFH
6LQFH H[SUHVVLRQ RI WKH WZRFRPSRQHQW UHJXODWRU
JHQHV DORQH LV VXIILFLHQW IRU SHUVLVWHQFH ZH
FRQMHFWXUHG WKDW WKH GLVWLQFWLYH IHDWXUH RI
3KRWRUKDEGXV NGS LV WKH VHQVRUUHJXODWRU SDLU
ZKLFK FDQ DOVR UHJXODWH H[SUHVVLRQ RI WKH ( FROL
NGS JHQHV WR WKH GHWULPHQW RI WKH KRVW LQVHFW :H
FRQILUPHG WKLV K\SRWKHVLV E\ VKRZLQJ WKDW
ZKHUHDV ( FROL NGS JHQHV DUH QRW H[SUHVVHG DIWHU
SKDJRF\WRVLV WKH NGS JHQHV RI 3KRWRUKDEGXV DUH
VWURQJO\ H[SUHVVHG ZLWKLQ 0 VH[WD SKDJRF\WHV
)LQDOO\ ZH VKRZ WKDW 3KRWRUKDEGXV SURGXFHV D
K\GUR[\VWLOEHQH DQWLELRWLF FRPSRXQG WKDW DOVR
DFWV DV DQ LQKLELWRU RI SKHQROR[LGDVH DQ
LPSRUWDQW FRPSRQHQW RI WKH LQVHFW LPPXQH
V\VWHP 7KHVH UHVXOWV VKRZ QRW RQO\ WKDW
3KRWRUKDEGXV LV UHFRJQLVHG E\ WKH 0 VH[WD
LPPXQH V\VWHP EXW DOVR WKDW WKH LQVHFW¶V LPPXQH
V\VWHP SOD\V DQ DFWLYH EXW XOWLPDWHO\ LQHIIHFWLYH
UROHLQFRXQWHULQJLQIHFWLRQ
Phylogenetic hypothesis, pattern of
speciation and evolution of wing
pattern in neotropical Napeogenes
butterflies (Lepidoptera:
Nymphalidae)
0 (OLDV 0 -RURQ . :LOOPRWW 9 .DLVHU. 
/ 6LOYD%UDQGmR $9/ )UHLWDV & $ULDV
0HMtD /0 *RPH] 3LQHUHV $9= %URZHU DQG
&-LJJLQV
 ,QVWLWXWH RI (YROXWLRQDU\ %LRORJ\ 8QLYHUVLW\ RI
(GLQEXUJK 6FRWODQG 8.  )ORULGD 0XVHXP RI
1DWXUDO +LVWRU\ 8QLYHUVLW\ RI )ORULGD
*DLQHVYLOOH 86$  ,QVWLWXWR GH %LRORJLD
8QLYHUVLGDGH (VWDGXDO GH &DPSLQDV 6mR 3DXOR
%UD]LO  8QLYHUVLGDG GH ORV $QGHV %RJRWi
&RORPELD  8QLYHUVLGDG GH 0HGHOOtQ 0HGHOOtQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH &RORPELD  8QLYHUVLW\ RI 7HQQHVVHH 86$
PDULDQQHHOLDV#HGDFXN
6SHFLHVOHYHO SK\ORJHQHWLF K\SRWKHVHV FDQ EH XVHG
WR H[SORUH SDWWHUQV RI GLYHUJHQFH DQG VSHFLDWLRQ
:DUQLQJO\FRORUHG PLPHWLF EXWWHUIOLHV DUH
LQWHUHVWLQJ PRGHOV EHFDXVH WKHLU ZLQJ SDWWHUQV
DUH XQGHU VWURQJ VHOHFWLRQ DQG PLJKW EH LQYROYHG
LQ VSHFLDWLRQ +HUH ZH SUHVHQW DQ DOPRVW
FRPSOHWH SK\ORJHQHWLF K\SRWKHVLV IRU WKH
QHRWURSLFDO PLPHWLF EXWWHUIO\ JHQXV 1DSHRJHQHV
 VSHFLHV EDVHG RQ PLWRFKRQGULDO JHQHV
HQWLUH F\WRFKURPH R[\GDVH , DQG ,, DQG QXFOHDU
JHQHV WHNWLQ ES DQG HORQJDWLRQ IDFWRU Ơ
ES :KHQHYHU SRVVLEOH ZH LQFOXGHG VHYHUDO
VXEVSHFLHV RI WKH VDPH VSHFLHV ZLWK GLIIHUHQW
ZLQJ SDWWHUQV 7KH UHVXOWV VKRZHG JRRG
FRQJUXHQFH EHWZHHQ WKH GLIIHUHQW JHQHWLF UHJLRQV
,Q PRVW FDVHV LQGLYLGXDOV RI WKH VDPH VSHFLHV
FOXVWHUHG WRJHWKHU VXSSRUWLQJ WKH FXUUHQW
WD[RQRP\ +RZHYHU 1 ODULQD RWD[HV DQG 1
ODULQD DHWKUD DSSHDUHG WR EH WZR VLVWHU VSHFLHV
UDWKHU WKDQ WZR VXEVSHFLHV $ FRPELQHG HYLGHQFH
WRSRORJ\ LV SUHVHQWHG EDVHG RQ D %D\HVLDQ
DQDO\VLV RI DOO WKH JHQHV UHJLRQV 8VLQJ WKH
SK\ORJHQWLF K\SRWKHVLV ZH LQYHVWLJDWH ZKHWKHU
FKDQJHV LQ ZLQJ SDWWHUQ ZHUH DVVRFLDWHG ZLWK
VSHFLDWLRQ DQG ZKHWKHU VSHFLDWLRQ ZDV
GRPLQDQWO\ V\PSDWULF RU DOORSDWULF 8VLQJ WKH
SK\ORJHQHWLF K\SRWKHVLV ZH H[SORUH SDWWHUQV RI
GLYHUVLILFDWLRQ DQG ZH LQYHVWLJDWH ZKHWKHU
FKDQJHV LQ DOWLWXGLQDO UDQJH DQG LQ ZLQJ SDWWHUQ
ZHUHDVVRFLDWHGZLWKVSHFLDWLRQ
X-tox: a new family of putative
antimicrobial protein specific to
Lepidoptera
-0 (VFRXEDV 3$ *LUDUG 1 9RONRII< 
%RXEOLN ) &RXVVHUDQV ( '¶$OHQoRQ. 
0LWD37DLOOH]0%UHKpOLQ
eFRORJLH 0LFURELHQQH GHV ,QVHFWHV HW
,QWHUDFWLRQV +{WH3DWKRJqQH ,QVWLWXW 1DWLRQDO GH
5HFKHUFKH $JURQRPLTXH 8QLYHUVLWp GH
0RQWSHOOLHU ,, &&  SODFH ( %DWDLOORQ 
0RQWSHOOLHU )UDQFH%LRORJLH ,QWpJUDWLYH HW
9LURORJLH GHV ,QVHFWHV ,QVWLWXW 1DWLRQDO GH
5HFKHUFKH $JURQRPLTXH 8QLYHUVLWp GH
0RQWSHOOLHU ,, &&  SODFH ( %DWDLOORQ 
0RQWSHOOLHU )UDQFH3ODWHIRUPH 3URWpLQHV
5HFRPELQDQWHV &5%0 &HQWUH 1DWLRQDO GH OD
5HFKHUFKH 6FLHQWLILTXH  0RQWSHOOLHU
)UDQFH /DERUDWRW\ RI ,QVHFW *HQRPH 1DWLRQDO
,QVWLWXW RI $JURELRORJLFDO 6FLHQFHV 7VXNXED
-DSDQMPHVFRXEDV#XQLYPRQWSIU
$ QHZ IDPLO\ RI SXWDWLYH DQWLPLFURELDO SURWHLQV
FKDUDFWHUL]HG E\ LPSHUIHFWO\ FRQVHUYHG WDQGHP
UHSHDWV XS WR  RI F\VWHLQVWDELOL]HG DOSKD EHWD
PRWLIV &6Ơơ D VWUXFWXUDO VFDIIROG FKDUDFWHULVWLF
RI LQYHUWHEUDWH GHIHQVLQV DQG VFRUSLRQ WR[LQV ZDV
LGHQWLILHG WKURXJK IXQFWLRQDO JHQRPLF DSSURDFKHV
LQ WKH OHSLGRSWHUDQ VSHFLHV 6SRGRSWHUD
IUXJLSHUGD 2UWKRORJV ZHUH DOVR IRXQG LQ (67V RU
JHQRPLF GDWDEDVHV IURP RWKHU OHSLGRSWHUDQ
VSHFLHV %RPE\[ PRUL *DOOHULD PHOORQHOOD
3DSLOOR GDUGDQXV EXW QRW LQ RWKHU LQVHFW RUGHUV
RU RWKHU LQYHUWHEUDWH RU PHWD]RDQV WKXV
VXJJHVWLQJ WKDW WKLV SURWHLQ IDPLO\ LV VSHFLILF WR
WKH OHSLGRSWHUDQ LQVHFWV ,Q 6 IUXJLSHUGD DV ZHOO
DV LQ % PRUL PRUH WKDQ RQH WUDQVFULSW FDQ EH
UHODWHG WR WKLV SURWHLQ IDPLO\ ,Q VLOLFR DQDO\VLV RI
% PRUL JHQRPH WKH VROH OHSLGRSWHUDQ JHQRPH
DYDLODEOH WR GDWH VXJJHVWV WKDW WKH WKUHH P51$
HQFRGLQJ ;WR[ SURWHLQV WKDW ZHUH FKDUDFWHUL]HG
LQ WKLV LQVHFW DUH JHQHUDWHG WKURXJK D PHFKDQLVP
RI DOWHUQDWLYH VSOLFLQJ 7KLV PHFKDQLVP WKXV
DOORZV WKH SURGXFWLRQ RI GLIIHUHQW ;WR[ SURWHLQV
FRQWDLQLQJ ILYH RU VL[ &6Ơơ PRWLIV 6 IUXJLSHUGD
;WR[ JHQRPLF RUJDQL]DWLRQ LV FXUUHQWO\ XQGHU
LQYHVWLJDWLRQ 7KH UROH RI WKHVH SURWHLQV LQ
OHSLGRSWHUDQ LPPXQH UHVSRQVH ZDV LQYHVWLJDWHG
E\ WUDQVFULSWLRQDO DQDO\VHV ZLWK RQH RI WKH 6
IUXJLSHUGD F'1$V 5HVXOWV LQGLFDWH WKDW WKH
FRUUHVSRQGLQJ JHQH VSRGWR[ LV H[SUHVVHG
PDLQO\ LQ ODUYDO IDW ERG\ DQG KHPRF\WHV DQG WKDW
WUDQVFULSWLRQ LV HQKDQFHG LQ ERWK LPPXQH WLVVXHV
XSRQ EDFWHULDO FKDOOHQJH 3K\ORJHQHWLF DQDO\VHV
VKRZ WKDW &6Ơơ PRWLIVFRQWDLQLQJ SURWHLQV DUH
GLYLGHG LQWR WKUHH FOXVWHUV 7KH ILUVW FRQVLGHUHG
DV ³DQFHVWUDO´ JURXS FRPSULVHV PROHFXOHV IURP
GLIIHUHQW LQYHUWHEUDWH WD[D RGRQDWH LQVHFW
DUDFKQLGV DQG PROOXVNV DQG HYHQ D IXQJXV
PROHFXOH ZKHUHDV WKH VHFRQG JURXS LQFOXGHV
GHIHQVLQV LVRODWHG IURP QHRSWHUDQ LQVHFWV )LQDOO\
WKH WKLUG FOXVWHU FRQWDLQV DOO WKH &6Ơơ PRWLIV
VWHP IURP OHSLGRSWHUDQ ;WR[ SURWHLQV $FFRUGLQJ
WR WKLV SK\ORJHQHWLF DQDO\VLV DQG WR WKH SRVLWLRQ RI
OHSLGRSWHUD LQ LQVHFW HYROXWLRQ RQH RI WKH ODWHVW
RUGHU LQ LQVHFW VSHFLDWLRQ ZH SURSRVH WKDW ;WR[
SURWHLQV HYROYHG IURP LQVHFW GHIHQVLQV WR JHQHUDWH
D QHZ IDPLO\ RI DQWLPLFURELDO SURWHLQV 7KH PDLQ
IHDWXUH RI WKLV IDPLO\ LV WKH PXOWLGRPDLQ
RUJDQLVDWLRQ ZKR OHDGV WR PROHFXODU GLYHUVLW\
JHQHUDWHG WKURXJK D PHFKDQLVP RI DOWHUQDWLYH
VSOLFLQJ 7KH IXOO FKDUDFWHUL]DWLRQ RI WKLV QHZ
SURWHLQ IDPLO\ JHQH RUJDQL]DWLRQ DQG H[SUHVVLRQ
SURWHLQ VWUXFWXUH DQG PHFKDQLVP RI DFWLRQ LQ
VHYHUDO OHSLGRSWHUDQ VSHFLHV VKRXOG FRQWULEXWH WR
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661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The role of serineprotease
homolgue 3 (SPH-3) in Manduca
sexta shown by RNA interference
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3KRWRUKDEGXV OXPLQHVFHQV OLYHV LQ V\PELRVLV ZLWK
QHPDWRGHV WKDW LQYDGH LQVHFWV )ROORZLQJ HQWU\
LQWR WKH LQVHFW WKH EDFWHULD DUH UHOHDVHG IURP WKH
QHPDWRGH JXW LQWR WKH RSHQ EORRG V\VWHP RI WKH
LQVHFW +HUH WKH\ VHFUHWH IDFWRUV ZKLFK NLOO WKH
KRVW DQG DOVR FRQYHUW WKH KRVW WLVVXHV LQWR IRRG IRU
WKH UHSOLFDWLQJ EDFWHULD DQG QHPDWRGHV 2QH RI
WKH VHFUHWHG SURWHLQV LV DQ UW[OLNH ]LQF
PHWDOORSURWHDVH 3UW$ 8VLQJ D SURWHRPLF
DSSURDFK WR GHWHUPLQH WKH QDWXUDO VXEVWUDWHV RI
3UW$ LQ KRVW KDHPRO\PSK ZH LGHQWLILHG D QXPEHU
RI 0DQGXFD VH[WD KDHPRO\PSK SURWHLQV WKDW DUH
VHOHFWLYHO\ FOHDYHG ZKHQ SODVPD ZDV LQFXEDWHG
ZLWK SXULILHG 3UW$ 2QH RI WKH 3UW$ SURWHLQ WDUJHWV
LQ 0 VH[WD KDHPRO\PSK LQFOXGHG WKH 6HULQH
3URWHDVH +RPRORJXH 3URWHLQ  63+ :H
IRXQG WKDW 63+ LV QRW WUDQVFULEHG LQ WKH
IDWERG\RUKDHPRF\WHVRIQDLYH 0VH[WDEXWRQO\
ZKHQ LQVHFWV DUH H[SRVHG WR EDFWHULD LQFOXGLQJ
3KRWRUKDEGXV :H XVHG 51$ LQWHUIHUHQFH
51$LPHGLDWHG LQKLELWLRQ RI H[SUHVVLRQ WKURXJK
LQMHFWLRQ RI GRXEOHVWUDQGHG 51$ RI 63+ LQWR
0 VH[WD FDWHUSLOODUV DQG ZH DFKLHYHG UHGXFHG
WUDQVFULSWLRQ RI 63+ LQ ERWK IDWERG\ DQG
KDHPRF\WH WLVVXHV .QRFNGRZQ RI 63+
GUDPDWLFDOO\ UHGXFHG WKH DELOLW\ RI LQVHFWV WR UHVLVW
LQIHFWLRQ WR D VWDQGDUG GRVH RI 3KRWRUKDEGXVD V
PHDVXUHG E\ WKH UDWH DW ZKLFK LQIHFWHG LQVHFWV GLH
51$L RI 63+ ZDV DOVR DVVRFLDWHG ZLWK
GHFUHDVHG OHYHOV RI SKHQROR[LGDVH 32 DFWLYLW\ LQ
KDHPRO\PSK FHOOIUHH SODVPD IURP LQVHFWV
LQIHFWHG ZLWK HLWKHU D QRQSDWKRJHQLF VWUDLQ RI (
FROL RU 3KRWRUKDEGXV 7KH UHGXFWLRQ LQ 32
DFWLYLW\ ZDV DOVR UHIOHFWHG E\ D UHGXFWLRQ LQ WKH
QXPEHU RI PHODQRWLF QRGXOHV SUHVHQW LQ WLVVXHV RI
GLVVHFWHG ODUYDH )LQDOO\ ZH IRXQG WKDW 51$L RI
63+ GLG QRW DIIHFW WKH WUDQVFULSWLRQ RI SDWWHUQ
UHFRJQLWLRQ SURWHLQ JHQHV +HPROLQ
,PPXOHFWLQ 3HSWLGRJO\FDQ UHFRJQLWLRQ
SURWHLQ 3DWWHUQ UHFRJQLWLRQ 6HULQH 3URWHLQDVH
ơJOXFDQ UHFRJQLWLRQ SURWHLQ ơJOXFDQ
UHFRJQLWLRQ SURWHLQ EXW GRZQUHJXODWHG WKH
WUDQVFULSWLRQ RI FHUWDLQ DQWLEDFWHULDO HIIHFWRU
JHQHV $WWDFLQ &HFURSLQ 0RULFLQ 2XU ILQGLQJV
VWURQJO\ VXJJHVW WKDW 63+ VHUYHV VSHFLILF
LPPXQH IXQFWLRQV DQG SOD\V D GLVWLQFWLYH UROH LQ
0VH[WD LPPXQHSDWKZD\V
Host plant adaptation and
specialization in the Pieridae
familiy
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$ PHWDEROLF GLYHUVLRQ RI D SODQW FKHPLFDO GHIHQVH
FDXVHG E\ DQ HQ]\PH 1LWULOH 6SHFLILHU 3URWHLQ
163 HQDEOHV D PDMRULW\ RI 3LHULGDH VSHFLHV WR
IHHG RQ %UDVVLFDFHRXV SODQWV 7KH 163 LV D QHZO\
UHFUXLWHG GHWR[LI\LQJ SURWHLQ LQ WKLV IDPLO\ ,W
VKRZV D VSHFLILF UHSHDW VWUXFWXUH DQG KDV QR
VHTXHQFH KRPRORJ\ WR DQ\ SURWHLQ ZLWK D NQRZQ
IXQFWLRQ :H DUH WU\LQJ WR XQUDYHO WKH PROHFXODU
PHFKDQLVPV OHDGLQJ WR WKH HYROXWLRQ RI WKLV
SURWHLQ DQG WKH VXEVHTXHQW DGDSWDWLRQ WR D SODQW
GHIHQVH V\VWHP 7KH QXFOHRWLGH VHTXHQFH LV
NQRZQ IRU WZR PRGHO VSHFLHV %\ JHQHUDWLQJ
F'1$ OLEUDULHV RI UHODWHG VSHFLHV DQG DPSOLI\LQJ
LQWURQ DQG XSVWUHDP UHJLRQV VSHFLHV DQG DOOHOLF
GLIIHUHQFHV DUH EHLQJ ORFDWHG $OWKRXJK 163
VKRZV QR VHTXHQFH KRPRORJ\ WR DQ\ SURWHLQ RI
NQRZQ IXQFWLRQ VLQJOH GRPDLQV VKRZ VLPLODULWLHV
WR WKH VRFDOOHG PDMRU DOOHUJHQ SURWHLQV IRXQG LQ
WKH JXW OXPHQ RI PDQ\ LQVHFW VSHFLHV %\
HVWDEOLVKLQJ KHWHURORJRXV H[SUHVVLRQ V\VWHPV IRU
ERWK SURWHLQV ZH DUH WU\LQJ WR LQYHVWLJDWH WKH
PRGHRIDFWLRQRI163DQGWKHIXQFWLRQRI0$
The effect of microorganisms in the
food on the growth rate and
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2QH ZD\ WR VHQVH WKH SDWKRJHQ ORDG LQ WKH
HQYLURQPHQW LV WKURXJK WKH IRRG OHSLGRSWHUDQ
ODUYDH DUH FRQVXPLQJ YDVW DPRXQW RI IRRG GXULQJ
WKHLU UHODWLYHO\ VKRUW OLIHVSDQ WKLV OHDGV WR WKH
LQWDNH RI ODUJH DPRXQW RI SRVVLEO\ KDUPIXO
PLFURRUJDQLVPV 0DQ\ SDWKRJHQV DUH XVLQJ
GLJHVWLYH V\VWHP DV D URXWH WR HQWHU WKH KRVW :H
K\SRWKHVL]H WKDW WKLV VKRXOG KDYH OHDG WR WKH
HYROXWLRQ RI SDWKRJHQ UHFRJQLWLRQ FDSDFLWLHV RI
WKH GLJHVWLYH V\VWHP DQG WKH PRXQWLQJ RI DQ
HIIHFWLYH LPPXQH UHVSRQVH DIWHU UHFRJQLWLRQ ,Q
P\ H[SHULPHQWV , UDLVHG 7 QL ODUYDH RQ VWHULOH
DUWLILFLDO GLHW DQG RQ DUWLILFLDO GLHW FRQWDPLQDWHG
ZLWK EDFWHULD , FROOHFWHG WKH KHPRO\PSK DQG
PLGJXWV RI ODVW LQVWDU ODUYDH DQG PHDVXUHG WKH
DQWLEDFWHULDO DFWLYLW\ DQG SURWHLQ H[SUHVVLRQ RI WKH
KHPRO\PSK )XUWKHUPRUH WR HVWLPDWH WKH VWDWXV
RI WKH LPPXQH V\VWHP , PHDVXUHG WKH JHQHUDO
O\VRVRPDWLF DQG SKHQROR[LGDVH DFWLYLW\ /DUYDH
JURZQ RQ WKH EDFWHULDFRQWDPLQDWHG GLHW VKRZHG
KLJKHU VWHDG\ VWDWH O\WLF DFWLYLWLHV DQG DU\OSKRULQ
FRQFHQWUDWLRQ LQ WKHLU KHPRO\PSK &RQWUDU\ WR
WKLV ILQGLQJ SKHQROR[LGDVH DFWLYLW\ ZDV KLJKHU LQ
WKH LQGLYLGXDOV JURZQ RQ WKH GLHW ZLWKRXW
EDFWHULD 7KH W\SH RI GLHW DOVR VKRZHG DQ HIIHFW RQ
WKH JURZWK DQG SXSDWLRQ RI ODUYDH /DUYDH ZKR
ZHUH IHG RQ GLHW FRQWDPLQDWHG ZLWK EDFWHULD
QHHGHG PRUH WLPH WR UHDFK WKH SXSDO VWDWH DQG
KDG D ORZHU SXSDO ZHLJKW 7KLV NLQG RI HIIHFW LV
PHGLDWHG YLD GLJHVWLYH V\VWHP , XVHG 5HDO7LPH
3&5 WR FKHFN WKH GLIIHUHQWLDO H[SUHVVLRQ OHYHO RI
GLIIHUHQW LPPXQH UHVSRQVH UHODWHG JHQHV DQG
IRXQG RXW WKDW VHYHUDO JHQHV FRQQHFWHG WR
V\QWKHVLV RI DQWLEDFWHULDO SURWHLQV DUH XS
UHJXODWHG LQ WKH PLGJXW RI WKH ODUYDH JURZQ RQ
EDFWHULDOGLHW
Flapless phenotype caused by the
partial deletion of the Z
chromosome in the silkworm,
Bombyx mori
7 )XMLL+ $ E H . 0 L W D  6 .DWVXPD7 
6KLPDGD
'HSDUWPHQW RI $JULFXOWXUDO DQG (QYLURQPHQWDO
%LRORJ\ *UDGXDWH VFKRRO RI $JULFXOWXDO DQG /LIH
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VH[GHWHUPLQDWLRQ V\VWHP =: IHPDOH == PDOH
LQ ZKLFK D : FKURPRVRPH HSLVWDWLFDOO\
GHWHUPLQHV IHPDOHQHVV 7KHUHIRUH WKH SXWDWLYH
)HP IHPDOH GHWHUPLQDQW JHQH LV DVVXPHG WR EH
ORFDOL]HG RQ WKH : FKURPRVRPH 6R IDU 
:VSHFLILF 5$3' PDUNHUV :5$3' KDYH EHHQ
LGHQWLILHG LQ WKH VLONZRUP VWUDLQV PDLQWDLQHG LQ
-DSDQ +RZHYHU EHFDXVH UHFRPELQDWLRQ LV
UHVWULFWHG WR WKH PDOH LQ % PRUL JHQHWLF PDSSLQJ
RI WKHVH :5$3' PDUNHUV DQG )HP JHQH WR WKH :
FKURPRVRPH LV LPSRVVLEOH 2Q WKH RWKHU KDQG
WKH UHODWLYH SRVLWLRQV RI WKH :5$3' PDUNHUV RQ
WKH : FKURPRVRPH FDQ EH GHWHUPLQHG XVLQJ
GHOHWLRQ PDSSLQJ ,Q GHOHWLRQPDSSLQJ RI
:VSHFLILF 5$3' PDUNHUV ZH XVHG ;UD\
LUUDGLDWLRQ WR EUHDN WKH WUDQVORFDWLRQFDUU\LQJ :
FKURPRVRPH :=H :H VXFFHHGHG LQ LVRODWLQJ D
IUDJPHQW RI WKH : FKURPRVRPH =H: KDYLQJ
WKUHH RI  :6SHFLILF 5$3' PDUNHUV ,W ZDV
UHYHDOHG WKDW WKH =H: IUDJPHQW GRHV QRW FRQWDLQ
)HP JHQH EHFDXVH LW ZDV WUDQVPLWWHG WR PDOHV
8QH[SHFWHGO\ ZH IRXQG WKDW WKH = FKURPRVRPH
ZDV DOVR EURNHQ LQWR D ODUJH IUDJPHQW =/ KDYLQJ
WKH VFK ± DQG D VPDOO IUDJPHQW =6 KDYLQJ
WKH RG ± E\ ;UD\ LUUDGLDWLRQ 0RUHRYHU
LW ZDV UHYHDOHG WKDW D QHZ FKURPRVRPDO IUDJPHQW
=H:=6 ZDV JHQHUDWHG E\ D IXVLRQ HYHQW EHWZHHQ
WKH =H: DQG WKH =6 IUDJPHQWV :H DQDO\]HG WKH
JHQHWLF EHKDYLRU RI WKH =/ IUDJPHQW DQG WKH
=H:=6 IUDJPHQW GXULQJ IHPDOH $  =/
=H:=6: DQG PDOH $  ==/ =H:=6 PHLRVLV
XVLQJ SKHQRW\SLF PDUNHUV ,W ZDV REVHUYHG WKDW
WKH =/ IUDJPHQW DQG WKH : RU WKH = FKURPRVRPHV
VHSDUDWH ZLWKRXW IDLO 2Q WKH RWKHU KDQG
QRQGLVMXQFWLRQ EHWZHHQ WKH =H:=6 IUDJPHQW DQG
WKH : FKURPRVRPH DQG DOVR EHWZHHQ WKH =H:=6
IUDJPHQW DQG WKH = FKURPRVRPH RFFXUUHG
)XUWKHUPRUH WKH PDOHV $  ==/ UHVXOWLQJ
IURP QRQGLVMXQFWLRQ EHWZHHQ WKH =H:=6
IUDJPHQW DQG WKH : FKURPRVRPH RU WKH =
FKURPRVRPH KDG D SKHQRW\SLF GHIHFW 1DPHO\
==/ PDOH PRWKV FRXOG QRW IODS WKHLU ZLQJV GXH WR
LQGLUHFW IOLJKW PXVFOH G\VWURSK\ ZKLOH WKH\ FRXOG
ZDON DQG FRSXODWH ,W ZDV FRQILUPHG WKDW WKH =/
IUDJPHQW GLG QRW FDXVH WKH IODSOHVV SKHQRW\SH
EHFDXVH ==/ =H:=6 PDOH FRXOG IODS WKHLU ZLQJV
YLJRURXVO\ 7KHVH UHVXOWV VXJJHVW WKDW WKHUH LV
KDSORLQVXIILFLHQW JHQHV ZKLFK DUH LQYROYHG LQ
LQGLUHFW IOLJKW PXVFOH GHYHORSPHQW RQ WKH =6
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661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RI GRVDJH FRPSHQVDWLRQ LV VXJJHVWHG EHFDXVH 
RI  JHQHV RQ WKH = FKURPRVRPH H[SUHVVHG PRUH
DEXQGDQW P51$ LQ PDOHV WKDQ LQ IHPDOHV ,Q
FRQWUDVW P51$ DPRXQWV RI WKUHH RI  JHQHV RQ
WKH = FKURPRVRPH ZHUH HTXLYDOHQW LQ PDOHV DQG
IHPDOHV RU IHPDOH ELDVHG .RLNH HW DO 
7KHUHIRUH LI WKHUH DUH KDSORLQVXIILFLHQW JHQHV
RQ WKH =6 UHJLRQ RI WKH = FKURPRVRPH WKH
H[SUHVVLRQ RI WKH JHQHV PD\ EH XSUHJXODWHG LQ
VRPHVWDJHRIIHPDOH=:GHYHORSPHQW
Molecular mechanisms of the
stage-specific larval pattern
formation in the swallowtail
butterfly, Papilio xuthus
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/LNH WKH DGXOW ZLQJV WKH ODUYDH RI EXWWHUIOLHV DQG
PRWKV DUH XQLTXH LQ WKHLU FRORXULQJ VKDSH DQG
SDWWHUQV %HFDXVH EXWWHUIOLHV DQG PRWKV VSHQG
PRVW RI WKHLU OLYHV DV VRIWERGLHG ODUYDH ODUYDO
ERG\ SDWWHUQV RI WKHP DUH FRQVSLFXRXV WUDLWV IRU
QDWXUDO VHOHFWLRQ +RZHYHU WKH PROHFXODU EDVHV RI
LQVHFW ODUYDO SDWWHUQ IRUPDWLRQ DUH ODUJHO\
XQNQRZQ 7KH ODUYD RI WKH VZDOORZWDLO EXWWHUIO\
3DSLOLR [XWKXV FKDQJHV LWV FRORXU SDWWHUQ
GUDPDWLFDOO\ GXULQJ WKH IRXUWK HFG\VLV ,Q WKH
MXYHQLOH LQVWDUV RI 3 [XWKXV WKH ODUYD KDYH
EURZQLVKEODFN LQWHJXPHQWV ZLWK ZKLWH PDUNLQJV
ZKLFK LV LQIHUUHG WR PLPLF D ELUG GURSSLQJ 2Q
WKH RWKHU KDQG WKH ILIWK ODVW LQVWDU KDV D JUHHQ
FDPRXIODJH FRORXU ZKLFK LV EHOLHYHG WR DOORZ WKH
ODUJHU ODUYDH WR DYRLG SUHGDWRUV EHWWHU WKDQ WKH
ELUGGURSSLQJ SDWWHUQ $ FRPSDULVRQ RI WKH
SHQXOWLPDWH DQG ILQDO LQVWDU RI 3 [XWKXV VKRXOG
EH XVHIXO LQ HOXFLGDWLQJ WKH UHJXODWLRQ RI ODUYDO
SDWWHUQ IRUPDWLRQ ,Q WKH SUHVHQW VWXG\ ZH DLPHG
WR LGHQWLI\ WKH JHQHV LQYROYHG LQ WKH VWDJHVSHFLILF
ODUYDO PLPLFU\ PDUNLQJV RI 3 [XWKXV DQG WKH
KRUPRQDO FRQWURO RI WKHLU H[SUHVVLRQ :H ILUVW
FRPSDUHG WKH P51$ H[SUHVVLRQ RI HSLGHUPLV
EHWZHHQ WKH WKLUG DQG IRXUWK PROWV RI 3 [XWKXV
XVLQJ F'1$ VXEWUDFWLRQ PHWKRG $IWHU DQDO\]LQJ
 FORQHV IURP WZR VXEWUDFWLYH OLEUDULHV ZH
REWDLQHG  DQG  FDQGLGDWH JHQHV IRU ILQDO RU
SHQXOWLPDWHLQVWDUVSHFLILF JHQHV UHVSHFWLYHO\
7KH H[SUHVVLRQ SDWWHUQ RI HDFK JHQH GXULQJ WKH
VHFRQG WKLUG DQG IRXUWK PROWV ZDV H[DPLQHG E\
573&5 DQG ZKROHPRXQW LQ VLWX K\EULGL]DWLRQ
$PRQJ ILQDOLQVWDUVSHFLILF JHQHV )VJ )VJ
DQG )VJ ZHUH H[SUHVVHG DW WKH SUHVXPSWLYH
JUHHQ UHJLRQ RQO\ GXULQJ WKH IRXUWK PROW
VXJJHVWLQJ WKDW )VJ DQG )VJ ZHUH FRUUHODWHG
ZLWK JUHHQ FRORUDWLRQ LQ WKH ILQDO LQVWDU $PRQJ
SHQXOWLPDWHLQVWDUVSHFLILF JHQHV 3VJ ZH
LGHQWLILHG  FXWLFOH JHQHV H[SUHVVLQJ VSHFLILFDOO\
LQ WXEHUFOH VWUXFWXUHV GXULQJ WKH WKLUG PROW 7KHVH
JHQHV ZHUH LQIHUUHG WR EH LQYROYHG LQ WKH
IRUPDWLRQ RI WKH XQLTXH H[RVNHOHWDO VWUXFWXUH
REVHUYHG LQ WKH MXYHQLOH LQVWDU :H QH[W
LQYHVWLJDWHG WKH KRUPRQDO HIIHFW RQ WKH ODUYDO
SDWWHUQLQJ :H IRXQG WKDW WKH DGGLWLRQ RI MXYHQLOH
KRUPRQH DQDORJXH WR WKH WK LQVWDU DOWHUHG WKH
ILIWK LQVWDU SDWWHUQ LQWR WKH MXYHQLOHLQVWDU W\SH
VXJJHVWLQJ WKDW MXYHQLOH KRUPRQH UHJXODWHV WKH
VWDJHVSHFLILF ODUYDO SDWWHUQ FKDQJH 7KLV VWXG\
SURYLGHV QRYHO PROHFXODU PDUNHUV DQG LQVLJKWV
LQWR WKH PROHFXODU PHFKDQLVPV RI WKH ODUYDO
SDWWHUQIRUPDWLRQDQGSDWWHUQFKDQJH
Novel genes differentially
expressed between posterior and
median silk gland identified by
SAGE-aided transcriptome analysis
$QQLH *DUHO -pU{PH %ULROD\ 3DWULFN %URXLOO\
&RULQQH 5R\HU 6KXQLFKL 6DVDQXPD 0RWRH
6DVDQXPD &pOLQH .HLPH 2OLYLHU *DQGULOORQ
*pUDUG&KDYDQF\.DVXHL0LWD3LHUUH&RXEOH
&HQWUH GH *pQpWLTXH 0ROpFXODLUH HW &HOOXODLUH
805 &156  8QLYHUVLWp &ODXGH %HUQDUG
/\RQ   %RXOHYDUG GX  1RYHPEUH  ±
 9LOOHXUEDQQH &HGH[ )UDQFH 8QLWp
1DWLRQDOH 6pULFLFROH ,15$  4XDL -HDQ -DFTXHV
5RXVVHDX ±  /D 0XODWLqUH )UDQFH
1DWLRQDO ,QVWLWXWH RI $JURELRORJLFDO 6FLHQFHV
2ZDVKL ± 7VXNXED ,EDUDNL  -DSDQ
5R\HU#FLVPVXQXQLYO\RQIU
SLHUUHFRXEOH#XQLYO\RQIU
7R LGHQWLI\ IXQFWLRQV WKDW GLVWLQJXLVK WKH
SRVWHULRU VLON JODQG 36* DQG WKH PHGLDQ VLON
JODQG 06* RI %RPE\[ PRUL VSHFLDOL]HG LQ WKH
SURGXFWLRQ DQG VHFUHWLRQ RI ILEURLQ DQG VHULFLQV
UHVSHFWLYHO\ VHULDO DQDO\VLV RI JHQH H[SUHVVLRQ
6$*( SURILOHV RI 36* DQG 06* FHOOV ZHUH
DQDO\]HG DQG FRPSDUHG  DQG  WDJV
ZHUH H[WUDFWHG IURP UHVSHFWLYHO\ WKH ILEURLQ DQG
WKH VHULFLQ VHFUHWLQJ FHOOV 7KH FRQVWUXFWLRQ RI D %
PRUL UHIHUHQFH WDJ FROOHFWLRQ IURP SXEOLVKHG
UHVRXUFHV DQG IURP D VHW RI  %RPE\[ (67
VHTXHQFHG IURP WKH ¶ VLGH KHOSHG XV WR LGHQWLI\ D
P51$ WR PRUH WKDQ  RI WKH GLIIHUHQW WDJV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH ZKRVH LQFLGHQFH ZDV IRXQG DW PRUH WKDQ RQH
H[HPSODU\ LQ WKH WZR 6$*( OLEUDULHV 6WULNLQJO\ D
VHULHV RI KLJKO\ RU PLG DEXQGDQW WDJV ZDV
LGHQWLILHG LQ WKH 06* WDJ FROOHFWLRQ WKDW GLG QRW
VKRZ XS LQ WKH 36* 6$*( OLEUDU\ F'1$
FRUUHVSRQGLQJ WR  RI WKHVH 06*VSHFLILF WDJV
ZHUH IXOOOHQJWK VHTXHQFHG 0RVW RI WKHVH F'1$
FRUUHVSRQGHG WR P51$ HQFRGLQJ SURWpLHQV RI
XQNQRZQ IXQFWLRQV )RXU RI WKHP ZHUH IRXQG
KLJKO\ DEXQGDQW DQG FRGLQJ YLUWXDOO\ VHFUHWHG
SURWHLQV &XUUHQW HIIRUWV DLP DW LGHQWLI\LQJ WKH
UROH RI WKHVH SURWHLQV LQ WKH VHFUHWLRQ DQG
VSLQQLQJ RI VLON 7KH DQDO\VLV RI WKHVH QRYHO
WUDQVFULSWV DOORZ WR VXJJHVW WKDW PLGGOH VLON JODQG
FHOOV UHDOL]H PRUH GLYHUVLILHG IXQFWLRQV WKDQ WKDW
DOUHDG\ GRFXPHQWHG RI V\QWKHVLV DQG VHFUHWLRQ RI
VHULFLQVWKHZDWHUVROXEOHFRPSRQHQWVRIVLON
Hemolin and antiviral defence in
Lepidoptera
0*HEHU,)D\HDQG27HUHQLXV
'HSDUWPHQW RI *HQHWLFV 0LFURELRORJ\ DQG
7R[LFRORJ\ 6WRFNKROP 8QLYHUVLW\ 6WRFNKROP
6ZHGHQLQJULGID\H#JHQHWLFVVXVH
+HPROLQ DQ LPPXQH SURWHLQ EHORQJLQJ WR
,PPXQRJOREXOLQ JHQH VXSHUIDPLO\ LV VR IDU RQO\
GHPRQVWUDWHG WR H[LVW LQ OHSLGRSWHUDQ LQVHFWV
+HPROLQ LV XSUHJXODWHG E\ YLUDO DV ZHOO DV
EDFWHULDO LQIHFWLRQV DQG LQ DGGLWLRQ E\ HFG\VRQH
6HYHUDO RI WKH SXWDWLYH UHJXODWRU\ HOHPHQWV
UHVSRQGLQJ WR WKHVH LQGXFHUV DUH FRQVHUYHG LQ WKH
SURPRWHU UHJLRQ RI WKH +HPROLQ JHQHV LQ
+\DORSKRUD FHFURSLD DQG 0DQGXFD VH[WD2 Q HR I
WKH FRQVHUYHG XSVWUHDP HOHPHQWV IDOOV XQGHU WKH
FRQVHQVXV RI PDPPDOLDQ LQWHUIHURQ UHJXODWRU\
IDFWRU HOHPHQWV ,5)( DQG LWV LQYROYHPHQW LQ WKH
UHJXODWLRQ RI +HPROLQ E\ YLUXVHV DQG WKH
VLJQDOOLQJ SDWKZD\V LQYROYHG UHPDLQV WR EH
LQYHVWLJHWHG )URP HDUO\ H[SHULPHQWV ZLWK +
FHFURSLD LW LV FOHDU WKDW LWV 1)Ʃ% KRPRORJ &,) LV
QRW DFWLYDWHG GXULQJ YLUDO FKDOOHQJH 0RUHRYHU LW
KDV EHHQ VKRZQ WKDW SDUWLDO GV51$ VLOHQFLQJ RI
WKH +HPROLQ JHQH LQ WKH &KLQHVH 2DN VLON PRWK
$QWKHUHDH SHUQ\L LQFUHDVHV WKH SURJUHVV RI DQ
LQIHFWLRQ E\ $S139 LQ WKH SXSDO VWDJH 5HFHQWO\
ZH GHFLGHG WR ORRN DW WKH FRHYROXWLRQ RI +HPROLQ
DQG EDFXORYLUXVHV VSHFLILF IRU WKH GLIIHUHQW
OHSLGRSWHUDQ VSHFLHV XVHG $SDUW IURP WKH VL[
KHPROLQ JHQHV WKDW ZHUH DOUHDG\ FORQHG WKH
ORQJHVW H[RQ ,9 ZDV FORQHG IURP GULHG
VSHFLPHQV RI WKUHH DGGLWLRQDO VSHFLHV )URP
EDFXORYLUXVHV HDUOLHU LVRODWHG IURP WKHVH
OHSLGRSWHUDQV WKH SRO\KHGULQ JHQHV ZHUH
DYDLODEOH LQ GDWDEDVHV DQG XVHG LQ WKH
SK\ORJHQHWLF FRPSDULVRQV 7KH JHQHUDO
HYROXWLRQDU\ UHODWLRQVKLS EHWZHHQ OHSLGRSWHUDQ
VSHFLHV ZDV EDVHG RQ WKH JHQH IRU HORQJDWLRQ
IDFWRU D DOVR DYDLODEOH LQ WKH GDWDEDVHV 7KLV
VWXG\ LV VWLOO LQ SURJUHVV DQG GDWD DFKLHYHG VR IDU
ZLOOEHSUHVHQWHGDQGGLVFXVVHG
Estimating genome coverage of
lepidopteran BAC libraries by
screening with single copy probes
0 *ROGVPLWK ' 3URHVWRX ' &DUWHU( 
1LFKROVRQ&:XDQG+=KDQJ
%LRORJLFDO 6FLHQFHV 'HSDUWPHQW 8QLYHUVLW\ RI
5KRGH ,VODQG .LQJVWRQ 5, 86$ 'HSDUWPHQW RI
6RLO 	 &URS 6FLHQFHV 7H[DV $	0 8QLYHUVLW\
&ROOHJH6WDWLRQ7;86$PNL#XULHGX
:H FRQVWUXFWHG ODUJH LQVHUW %$& OLEUDULHV LQ WKH
YHFWRU S(&%$& IRU 0DQGXFD VH[WD 0V
+HOLFRQLXV HUDWR +H DQG +HOLRWKLV YLUHVFHQV
+Y 7ZR OLEUDULHV ZHUH JHQHUDWHG IRU HDFK
VSHFLHV XVLQJ SDUWLDO GLJHVWV RI SXSDO '1$ ZLWK
%DP+, RU (FR5, %DVHG RQ KDSORLG JHQRPH VL]H
0 VH[WD  0E + HUDWR  0% DQG +
YLUHVFHQV  0E -6 -RKQVWRQ SHUVRQDO
FRPPXQLFDWLRQ PHDQ FORQH LQVHUW VL]H
±NE DQG QXPEHU RI FORQHV ±
; ZH HVWLPDWHG WKH JHQRPH FRYHUDJH SHU
OLEUDU\ WR EH LQ WKH UDQJH RI ±IROG )RU DQ
LQGHSHQGHQW HVWLPDWH RI JHQRPH FRYHUDJH ZH
VFUHHQHG KLJK GHQVLW\ %$& ILOWHUV ZLWK SXWDWLYH
VLQJOH FRS\ JHQHV LQ WKH IRUP RI FORQHG F'1$ RU
3&5DPSOLILHG JHQRPLF '1$ XVLQJ WKH QXPEHU
RI KLWV DV D PHDVXUH RI JHQRPH UHGXQGDQF\ :H
XVHG WKH QRQUDGLRDFWLYH $PHUVKDP (&/ 'LUHFW
V\VWHP WR ODEHO SUREHV DQG GHWHFW K\EULGL]DWLRQ E\
FKHPLOXPLQHVFHQFH ZLWK ;UD\ ILOP $GYDQWDJHV
RI WKLV PHWKRG LQFOXGH VLPSOH UDSLG SUREH
ODEHOLQJ DQG ILOWHU ZDVKLQJ SURWRFROV FRXSOHG ZLWK
WKH DELOLW\ WR UHK\EULGL]H ILOWHUV ZLWKRXW VWULSSLQJ
DOWKRXJK ZH IRXQG VRPH VLJQDO FDUU\ RYHU GHVSLWH
ZDLWLQJ WKH SUHVFULEHG SHULRG RI WLPH EHIRUH
UHXVLQJ ILOWHUV 2XU SULPDU\ FRQVLGHUDWLRQV IRU
SUREH GHVLJQ DQG JHQHUDO ILQGLQJV ZHUH  3UREH
OHQJWK $OWKRXJK ZH ZHUH DEOH WR GHWHFW SRVLWLYH
VLJQDOV RQ ILOWHUV K\EULGL]HG ZLWK SUREHV DV VKRUW
DV ± ES SUREHV RI  NE RU JUHDWHU JDYH
PRUH FRQVLVWHQW VLJQDOWRQRLVH UDWLRV  8VH RI
ZHOOFRQVHUYHG VHTXHQFHV 7R LQFUHDVH WKH
LQIRUPDWLRQ REWDLQHG IURP RXU YDOLGDWLRQ VWXGLHV
ZH DVNHG FROOHDJXHV IRU SUREHV FRQFHUQLQJ NH\
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7KHVH LQFOXGHG JHQHV ZKRVH SURGXFWV DUH
LQYROYHG LQ ROIDFWLRQ 0V25 0V25 QHUYH
D[RQ JURZWK DQG JXLGDQFH 0V1RV 0V(SK
0V)DV,, 0V3OH[$ KRUPRQH DFWLRQ 0V%URDG
0V( +Y377+ ZLQJ SDWWHUQLQJ +HZJ +HSWF
+H&L %W WR[LQ DFWLRQ +Y$31  +YFDG DQG
ULERVRPH VWUXFWXUH +Y5S6 +H5S6 +H5S6
+H5S/ +H5S/ :H UHDVRQHG WKDW
FRQVLGHULQJ WKH SDXFLW\ RI JHQRPLF GDWD IRU
OHSLGRSWHUDQ VSHFLHV LGHQWLI\LQJ %$&V IRU
ZHOOFRQVHUYHG JHQHV ZRXOG EH RI YDOXH IRU IXWXUH
FRPSDUDWLYH JHQRPLFV VWXGLHV  $YRLGDQFH RI
FRQVHUYHG GRPDLQV 7KH ODFN RI ODUJHVFDOH
JHQRPH VHTXHQFH GDWD IRU WKHVH VSHFLHV PDGH LW
GLIILFXOW WR SUHGLFW ZKHWKHU JHQHV IRU UHODWHG
SURWHLQV FRQWDLQLQJ FRQVHUYHG GRPDLQV ZHUH
SUHVHQW ZKLFK PLJKW JHQHUDWH GXSOLFDWH
K\EULGL]DWLRQ VLJQDOV 7KLV SUREOHP ILUVW DURVH
ZLWK D SUREH IRU 0V%URDG FRQWDLQLQJ WZR ]LQF
ILQJHUV ZKLFK JHQHUDWHG WZLFH WKH QXPEHU RI KLWV
WKDQ DYHUDJH  $WWHQWLRQ WR WKH SUHVHQFH RI
LQWURQV 6RPH SUREHV DPSOLILHG IURP JHQRPLF
'1$ FRQWDLQHG LQWURQV EDVHG RQ JUHDWHU
VHTXHQFH OHQJWK WKDQ SUHGLFWHG IURP F'1$V
7KHVH RIWHQ JDYH DQ XQH[SHFWHGO\ KLJK QXPEHU RI
SRVLWLYH VLJQDOV LQGLFDWLQJ WKH SUHVHQFH RI D
UHSHDWHG HOHPHQW 7KXV ZH WULHG WR DYRLG SUREHV
FRQWDLQLQJ LQWURQV XQOHVV WKH\ ZHUH VKRZQ WR EH
³FOHDQ´ LQ WKLV UHVSHFW  $PSOLILFDWLRQ RI
F'1$FRQWDLQLQJ SODVPLG LQVHUWV ZLWK
LQVHUWVSHFLILF SULPHUV ,QLWLDOO\ ZH XVHG XQLYHUVDO
VHTXHQFLQJ SULPHUV WR DPSOLI\ LQVHUWV LQ SODVPLG
YHFWRUV ,Q VRPH FDVHV WKH SUHVHQFH RI VKRUW
YHFWRUVSHFLILF VHTXHQFHV UHPDLQLQJ RQ WKH 3&5
SURGXFWV FURVVK\EULGL]HG H[WHQVLYHO\ ZLWK WKH
S(&%$& YHFWRU JHQHUDWLQJ KLJK ILOWHU
EDFNJURXQGV :H VXEVHTXHQWO\ VZLWFKHG WR
SULPHUV ZLWKLQ WKH LQVHUW VHTXHQFH 2I LQWHUHVW LV
WKDW ZH XVXDOO\ REWDLQHG VXIILFLHQW EDFNJURXQG RQ
WKH ILOWHUV WR GHWHUPLQH WKH DGGUHVV RI SRVLWLYH
FORQHV GHVSLWH KDYLQJ QR NQRZQ YHFWRU VHTXHQFH
LQ WKH SUREH 6R IDU ZH KDYH WHVWHG HDFK OLEUDU\
ZLWK ± SUREHV RI ZKLFK ± SHUFHQW JDYH
ZHOOGHILQHG VLJQDOV %\ WKLV DSSURDFK OLEUDU\
FRYHUDJH DYHUDJHG DV H[SHFWHG IRU WKH 0 VH[WD
OLEUDULHV EXW OHVV WKDQ WKH YDOXHV EDVHG RQ %$&
OLEUDU\ '1$ FRQWHQW IRU WKH + HUDWR DQG +
YLUHVFHQV OLEUDULHV 3RVVLEOH H[SODQDWLRQV IRU WKH
GLVFUHSDQF\ ZLOO EH GLVFXVVHG 6XSSRUWHG E\ 16)
*UDQW ,%1 WR 05* &: DQG += :H
WKDQN / 5LGGLIRUG ) *RXOG DQG 2 0F0LOODQ IRU
JHQHURXV JLIWV RI LQVHFWV DQG $ 1LJKRUQ +
5REHUWVRQ / 5LGGLIRUG ; =KRX 3 &RSHQKDYHU
2 0F0LOODQ 6 *LOO / *DKDQ ) *RXOG 5 3DOOL
DQG'.QLSSOHIRUSUREHV
Developmental paradigm for the
silk glands in the mulberry
silkworm Bombyx mori:A r et h e y
different from the salivary glands?
.3*RSLQDWKDQ53DUWKDVDUDWK\DQG6'KDZDQ
0LFURELRORJ\ 	 &HOO %LRORJ\ 'HSDUWPHQW ,QGLDQ
,QVWLWXWH RI 6FLHQFH %DQJDORUH   ,QGLD
NSJ#PFEOLLVFHUQHWLQ
%RPE\[ PRUL KDV ORQJ EHHQ XVHG DV D
OHSLGRSWHUDQ PRGHO V\VWHP IRU EDVLF VWXGLHV RQ
JHQH H[SUHVVLRQ DQG LWV UHJXODWLRQ 5HFHQWO\ WKH
HQWLUH JHQRPH RI % PRUL FRPSULVLQJ RI DERXW 
PLOOLRQ EDVH SDLUV KDV EHHQ VHTXHQFHG +RZHYHU
WKH GHYHORSPHQWDO VWXGLHV DW WKH PROHFXODU DQG
JHQHWLF OHYHOV RQ WKLV HFRQRPLFDOO\ LPSRUWDQW
RUJDQLVP KDV ODJJHG FRQVLGHUDEO\ EHKLQG
'URVRSKLOD ZKLFK KDV VHUYHG DV WKH SDUDGLJP IRU
GHYHORSPHQW :H KDYH EHHQ H[SORLWLQJ % PRUL DV
D PRGHO RUJDQLVP IRU GHYHORSPHQW IRU WKH SDVW
VHYHUDO \HDUV 7KHUH DUH VXEVWDQWLDO GLIIHUHQFHV LQ
WKH GHYHORSPHQWDO SURJUDPPHV EHWZHHQ
'URVRSKLOD DQG %RPE\[ $OWKRXJK WKH RYHUDOO
SURJUDPPLQJ RI DSSHQGDJH GHYHORSPHQW LQ ERWK
WKH RUJDQLVPV IROORZ FRPPRQ SULQFLSOHV WKH
WLPLQJV RI RSHUDWLRQ RI WKH SDWWHUQLQJ
PHFKDQLVPV DSSHDU WR EH VLJQLILFDQWO\ GLIIHUHQW
7KH VLON SURWHLQV DUH SURGXFHG LQ WKH VLON JODQGV
RI % PRUL D SDLU RI WXEXODU VWUXFWXUHV DULVLQJ
IURP WKH ODELDO VHJPHQW DQG H[WHQGLQJ LQ OHQJWK
DOO WKH ZD\ XS WR WKH FDXGDO UHJLRQ 7KH VLON JODQGV
DUH IXQFWLRQDOO\ GLYLGHG LQWR WKUHH GLVWLQFW
FRPSDUWPHQWV WKH DQWHULRU $6* PLGGOH 06*
DQG SRVWHULRU 36* VLON JODQGV 36* V\QWKHVL]HV
WKH VLON ILEUH SURWHLQV DQG 06* V\QWKHVL]HV WKH
VLON JOXH SURWHLQV WKH VHULFLQV :H KDYH LGHQWLILHG
WKH RSHUDWLRQ RI WKH FDQRQLFDO :QW VLJQDOLQJ
SDWKZD\ LQ WKH VXEFRPSDUWPHQW VSHFLILFDWLRQ
ZLWKLQ WKH 06* WR UHVXOW LQ WKH WHUULWRULDO
UHJXODWLRQ RI WKH GLIIHUHQW VHULFLQ SURWHLQV 2Q WKH
RWKHU KDQG WKH 36* VSHFLILFDWLRQ LV WKURXJK WKH
8E[ VLJQDOLQJ SDWKZD\V 7KH VLON JODQGV DUH RIWHQ
FRQVLGHUHG DV PRGLILHG VDOLYDU\ JODQGV EHFDXVH RI
WKHLU ODELDO RULJLQ EXW XQOLNH % PRUL 'URVSKLOD
ODFNV WKH VLON JODQGV % PRUL DGGLWLRQDOO\ KDV D
SDLU RI VDOLYDU\ JODQGV RULJLQDWLQJ IURP WKH
PDQGLEXODU VHJPHQW +RZHYHU WKHUH DUH QR
VXEFRPSDUWPHQWV ZLWKLQ WKH VDOLYDU\ JODQGV
$OWKRXJK WKHUH DUH VLPLODULWLHV EHWZHHQ WKH WZR
VHWV RI JODQGV WKHUH DUH DOVR VXEVWDQWLDO
GLIIHUHQFHVEHWZHHQWKHP
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9RO_$UWLFOH Functional genomics of the midgut
of the cotton bollworm,
Helicoverpa armigera
. *RUGRQ * &ROHEDWFK 30 &DPSEHOO ,
+RUQHDQG3'(DVW
&6,52 (QWRPRORJ\ &DQEHUUD $&7 $XVWUDOLD
NDUOJ#HQWRFVLURDX
7KH OHSLGRSWHUDQ LQVHFW +HOLFRYHUSD DUPLJHUD
RU FRWWRQ EROOZRUP LV D PDMRU SHVW RI DJULFXOWXUH
ZRUOGZLGH ,W LV FKDUDFWHULVHG E\ D ZLGH KRVW SODQW
UDQJH DQG WKH DELOLW\ WR GHYHORS UHVLVWDQFH WR
PDQ\ FRQWURO DJHQWV 7KH ODUYDO PLGJXW SOD\V D
FHQWUDO UROH LQ ERWK LQWHUDFWLRQV EHLQJ
UHVSRQVLEOH IRU ERWK GLJHVWLRQ DQG GHIHQFH DJDLQVW
NH\ HQYLURQPHQWDO VWUHVVHV HJ KRVW SODQW
GHIHQFH FKHPLFDOV RU FKHPLFDO SHVWLFLGDO DJHQWV
,W LV WKH SULPDU\ WDUJHW RI ELRORJLFDO FRQWURO DJHQWV
OLNH %W QRZ ZLGHO\ XVHG LQ WUDQVJHQLF FURSV IRU
SHVW FRQWURO :H DUH XQGHUWDNLQJ D IXQFWLRQDO
JHQRPLFV VWXG\ RI WKH PLGJXW LQ WKLV LQVHFW LQ
RUGHU WR XQGHUVWDQG WKH PROHFXODU EDVLV RI
GLJHVWLRQ GHWR[LILFDWLRQ DQG UHVLVWDQFH
)XUWKHUPRUH WKLV LQVHFW
V DELOLW\ WR EHFRPH
UHVLVWDQW WR FKHPLFDO SHVWLFLGHV FRXSOHG ZLWK WKH
UHFHQW GHWHFWLRQ RI JHQHV IRU %WUHVLVWDQFH PHDQV
DQ RQJRLQJ QHHG IRU UHVHDUFK LQWR QRYHO ELRORJLFDO
PHWKRGV IRU LWV FRQWURO :H KDYH XQGHUWDNHQ DQ
(67 SURMHFW WR LGHQWLI\ JHQHV LPSRUWDQW IRU
PLGJXW IXQFWLRQ JURZWK DQG GHYHORSPHQW DQG
JHQHHQ]\PH SDWKZD\V LQYROYHG LQ LQVHFWSODQW
DQG LQVHFWSDWKRJHQ LQWHUDFWLRQV 6HTXHQFH
DQDO\VLV RI PLGJXW F'1$ OLEUDULHV QRZ FRYHUV
a (67V HDFK IURP \RXQJ QG DQG HDUO\ UG
LQVWDU DQG IURP WK LQVWDU ODUYDH &OXVWHULQJ
\LHOGHG D XQLJHQH VHW RI a FRQWLJV 6HDUFKHV
DJDLQVW GDWDEDVHV VXFK DV 8QL3URW (%, DQG
PRGHO RUJDQLVP SURWHRPHV \LHOGHG FRQILGHQW
*HQH 2QWRORJ\ DQQRWDWLRQ IRU a RI WKH
FRQWLJV 7KHVH LQFOXGH QXPHURXV JHQHV DVVRFLDWHG
ZLWK NH\ PLGJXW IXQFWLRQV GLJHVWLYH K\GURODVHV
QXWULHQW DQG LRQ WUDQVSRUW DQG S+ PDLQWHQDQFH D
UDQJH RI GHWR[LILFDWLRQ HQ]\PHV DQG JHQHV
IRUPLQJ WKH SHULWURSKLF PHPEUDQH RU LQYROYHG LQ
PLGJXW FHOO SUROLIHUDWLRQ GLIIHUHQWLDWLRQ DQG
DGKHVLRQ 0DQ\ KDYH QRW SUHYLRXVO\ EHHQ
LGHQWLILHG LQ OHSLGRSWHUDQ V\VWHPV $GGLWLRQDOO\
FRPSDULVRQ ZLWK VLONZRUP JHQHV LGHQWLILHG OLNHO\
RUSKDQ OHSLGRSWHUDQ JHQHV 6RPH RI WKH PDLQ
JURXSV ZH KDYH DQDO\VHG WR GDWH DUH 3URWHDVHV
2YHU  SURWHDVHV KDYH EHHQ LGHQWLILHG 7KHVH DUH
SUHGRPLQDQWO\ WU\SVLQV ZLWK VRPH FK\PRWU\SVLQV
DQG D QXPEHU RI GLYHUJHG SURWHDVHV WKDW PD\ EH
LQDFWLYH $ YDULHW\ RI DPLQR DQG
FDUER[\SHSWLGDVHV KDYH DOVR EHHQ LGHQWLILHG
/LSDVHV 2YHU  OLSDVHV KDYH EHHQ LGHQWLILHG
7KHVH LQFOXGH D QXPEHU RI GLYHUJHG OLSDVHV WKDW
PD\ EH LQDFWLYH'HWR[LILFDWLRQ $ QXPEHU RI
UHSUHVHQWDWLYHV IURP HDFK RI WKH PDMRU FODVVHV RI
GHWR[LILFDWLRQ HQ]\PHV KDYH EHHQ REWDLQHG 7KHVH
LQFOXGH  F\WRFKURPH 3 PRQRR[\JHQDVHV
&\SV  JOXWDWKLRQH6WUDQVIHUDVHV *67V
DQG  FDUER[\OHVWHUDVHV 3HULWURSKLF PHPEUDQH
FRPSRQHQWV 7KUHH GLIIHUHQW W\SHV RI SURWHLQV
KDYH EHHQ LGHQWLILHG WR GDWH 7KHVH DUH VHYHUDO
W\SHV RI LQWHVWLQDO PXFLQ WKDW KDYH KLJKO\
JO\FRV\ODWHG PXFLQOLNH GRPDLQV LQWHUVSHUVHG
ZLWK F\VWHLQHPRWLI FKLWLQELQGLQJ GRPDLQV
&%'V WKHVH DSSHDU WR EH XQLTXH WR OHSLGRSWHUD
DQG DSSHDU OLNHO\ WR EH DQ DGDSWDWLRQ WR WKHLU GLHW
ULFK LQ SODQW PDWWHU WKDW JHQHUDWHV VLJQLILFDQW
R[LGDWLYH VWUHVV IRU WKH JXW HSLWKHOLXP $ IXUWKHU
W\SH RI SHULWURSKLQ FDUULHV RQO\ &%'V VKRUWHU
YHUVLRQV RI WKLV DUH IRXQG LQ RWKHU DUWKURSRGV
7KH WKLUG W\SH FRQWDLQV D FKLWLQ GHDFHW\ODVH
GRPDLQ &'$ HLWKHU DORQH RU ZLWK D &%' 7KHVH
DUH ZLGHVSUHDG LQ DUWKURSRGV ,PPRELOLVHG
HQ]\PHV DSSHDU WR UHSUHVHQW D IXUWKHU FODVV RI 30
SURWHLQV 0LFURDUUD\V DUH EHLQJ XVHG IRU
H[SUHVVLRQ SURILOLQJ VWXGLHV LQ WKH PLGJXW DQG
KDYH LGHQWLILHG QXPHURXV JHQHV ZKRVH H[SUHVVLRQ
VKRZV VSDWLDO YDULDWLRQ ([SUHVVLRQ RI JHQHV
HQFRGLQJ 30 FRPSRQHQWV KDV EHHQ IXUWKHU
VWXGLHG XVLQJ 573&5 ZKROHPRXQW DQG LQVLWX
K\EULGL]DWLRQ H[SHULPHQWV *HQHUDWLRQ RI WKLV
GHIHQFHVWUXFWXUHLVRQJRLQJDORQJWKHPLGJXW
,GHQWLILFDWLRQ RI JHQHV WKDW PD\ XQGHUOLH %W
UHVLVWDQFH LQ +HOLFRYHUSD HJ IURP IDPLOLHV VXFK
DV WKH FDQGLGDWH UHFHSWRU DPLQRSHSWLGDVHV
SURYLGHV D EDVLV IRU GHYHORSPHQW RI VWUDWHJLHV IRU
PDSSLQJ FDQGLGDWH UHVLVWDQFH JHQHV )LQDOO\ WKH
F'1$ VHTXHQFHV DUH EHLQJ XVHG WR VFUHHQ %$&V
IRU VHTXHQFLQJ E\ ,15$ LQ FROODERUDWLRQ ZLWK 5
)H\HUHLVHQ
Molecular phylogenetics and the
evolution of mimicry in the
butterfly genus Basilarchia
70+XJKHVDQG-00DUFXV
'HSDUWPHQW RI %LRORJ\ :HVWHUQ .HQWXFN\
8QLYHUVLW\ %RZOLQJ *UHHQ .< 86$
PRUULW#ZNXHGX
7KH EXWWHUIO\ JHQXV %DVLODUFKLD FRQWDLQV VHYHUDO
ZHOONQRZQ H[DPSOHV RI PLPLFU\ HYHQ WKRXJK WKH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH PDMRULW\ RI VSHFLHV LQ WKLV JHQXV GR QRW PLPLF
RWKHU EXWWHUIOLHV 7KH RUDQJH DQG EODFN YLFHUR\
EXWWHUIO\ %DVLODUFKLD DUFKLSSXV PLPLFV WKH
GLVWDVWHIXO PRQDUFK EXWWHUIO\ 'DQDXV SOH[LSSXV
WKURXJK PXFK RI LWV UDQJH EXW WKH YLFHUR\
VXEVSHFLHV IRXQG LQ )ORULGD % DUFKLSSXV
IORULGHQVLV PLPLFV WKH TXHHQ EXWWHUIO\ 'DQDXV
JLOLSSXV EHUHQLFH LQVWHDG &ORVHO\ UHODWHG WR WKH
YLFHUR\ LV WKH UHGVSRWWHG SXUSOH EXWWHUIO\ %
DUWKHPLV DVW\DQD[ ZKLFK LV EULJKW EOXH LQ FRORU
DQG WKRXJKW WR PLPLF WKH GLVWDVWHIXO SLSHYLQH
VZDOORZWDLO EXWWHUIO\ %DWWXV SKLOHQRU
&RPSHWLQJ K\SRWKHVHV IRU WKH RULJLQ RI PLPLFU\
LQ WKLV JHQXV HLWKHU VXJJHVW WKDW PLPLFU\ HYROYHG
RQO\ RQFH IROORZHG E\ D VHULHV RI PRGHO VZLWFKLQJ
HYHQWV RU WKDW PLPLFU\ KDV DULVHQ LQGHSHQGHQWO\
DW OHDVW WZLFH LQ WKLV JHQXV :H WHVWHG WKHVH
K\SRWKHVHV E\ JHQHUDWLQJ D PROHFXODU SK\ORJHQ\
EDVHG RQ '1$ VHTXHQFHV IRU WKUHH JHQHV
F\WRFKURPH R[LGDVH , F\WRFKURPH R[LGDVH ,,
DQG ZLQJOHVV REWDLQHG IURP UHSUHVHQWDWLYHV RI
HDFK RI WKH EXWWHUIOLHV LQ WKH JHQXV %DVLODUFKLD
SOXV UHSUHVHQWDWLYH RXWJURXSV 2XU UHVXOWV
VXSSRUW WKH K\SRWKHVLV RI WZR LQGHSHQGHQW RULJLQV
RI PLPLFU\ LQ WKH JHQXV %DVLODUFKLD EXW WKH\ DOVR
VXJJHVW WKDW WKH YLFHUR\ LV PXFK PRUH GLVWDQWO\
UHODWHG WR WKH UHGVSRWWHG SXUSOH WKDQ KDG
SUHYLRXVO\EHHQVXVSHFWHG
Role and evolution of viral cystatins
in an insect host-parasite
interaction
( +XJXHW & 6HUELHOOH 9 'RXULV* 
/DOPDQDFK.,DWURX-0'UH]HQ
,QVWLWXW GH 5HFKHUFKH VXU OD %LRORJLH GH O¶,QVHFWH
805 &156  )DFXOWp GHV 6FLHQFHV HW
7HFKQLTXHV 3DUF GH *UDQGPRQW  7RXUV
)UDQFH ,QVWLWXWH RI %LRORJ\ 1DWLRQDO &HQWUH IRU
6FLHQWLILF 5HVHDUFK ³'HPRNULWRV´ 32 %R[
 $JKLD 3DUDVNHYL  $WKHQV *UHHFH
,16(50 8  © 3URWpDVHV HW 9HFWRULVDWLRQ
3XOPRQDLUHV ª 8QLYHUVLWp )UDQoRLV 5DEHODLV
)DFXOWp GH 0pGHFLQH  WHU %RXOHYDUG 7RQQHOOp
 7RXUV FHGH[ )UDQFH
HOLVDEHWKKXJXHW#XQLYWRXUVIU
3DUDVLWRLG ZDVSV KDYH GHYHORSHG DPD]LQJ
VWUDWHJLHV WR SDUDVLWL]H WKHLU LQVHFW KRVWV 2QH RI
WKH PRVW HIIHFWLYH LQYROYHV WKH GRPHVWLFDWLRQ RI
SRO\GQDYLUXVHV 3'9 9LUDO '1$ LV LQWHJUDWHG
LQWR WKH JHQRPH RI WKH ZDVS DQG LV WUDQVPLWWHG
YHUWLFDOO\ YLD ZDVS FKURPRVRPHV 9LUXV H[FLVLRQ
DQG UHSOLFDWLRQ RFFXUV RQO\ LQ ZDVS RYDULHV
UHVXOWLQJ LQ WKH SURGXFWLRQ RI VHJPHQWHG GRXEOH
VWUDQGHG '1$ FLUFOHV ZKLFK DUH LQMHFWHG LQ WKH
KRVW GXULQJ ZDVS RYLSRVLWLRQ ([SUHVVLRQ RI YLUDO
JHQHV LQVLGH WKH LQVHFW KRVW DOWHUV LWV LPPXQH
UHVSRQVH DQG GHYHORSPHQWDO SURJUDP UHVXOWLQJ LQ
WKH HPHUJHQFH RI DGXOW SDUDVLWRLG ZDVSV 3'9V
DUH GLYLGHG LQ WZR JHQHUD LFKQRYLUXVHV DQG
EUDFRYLUXVHV ZKLFK DUH DVVRFLDWHG ZLWK WHQV RI
WKRXVDQGV RI VSHFLHV RI SDUDVLWRLG ZDVSV
EHORQJLQJ WR LFKQHXPRQLG RU EUDFRQLG IDPLOLHV
&RWHVLD FRQJUHJDWD LV D EUDFRQLG ZDVS WKDW
LQMHFWV D EUDFRYLUXV &RWHVLD FRQJUHJDWD
%UDFRYLUXV &F%9 GXULQJ SDUDVLWLVP RI WKH
WREDFFR KRUQZRUP FDWHUSLOODU 0DQGXFD VH[WD
&RPSOHWH VHTXHQFLQJ RI WKH &F%9 JHQRPH KDV
UHYHDOHG WKH SUHVHQFH RI QXPHURXV JHQHV SRVVLEO\
LQYROYHG LQ KRVW GHUHJXODWLRQ +HUH ZH GHVFULEH
WKH FKDUDFWHUL]DWLRQ RI D &F%9 PXOWLJHQH IDPLO\
HQFRGLQJ WKUHH SURWHLQV ZLWK KRPRORJ\ WR
PHPEHUV RI WKH F\VWDWLQ VXSHUIDPLO\ &\VWDWLQV
DUH WLJKWO\ ELQGLQJ UHYHUVLEOH LQKLELWRUV RI
F\VWHLQH SURWHDVHV &\VWDWLQV KDYH EHHQ GHVFULEHG
LQ QXPHURXV RUJDQLVPV DQG DUH RIWHQ LQYROYHG LQ
KRVWSDWKRJHQ LQWHUDFWLRQV HLWKHU DFWLQJ DV KRVW
GHIHQVH SURWHLQV RU DV YLUXOHQFH IDFWRUV ,Q ILODULDO
QHPDWRGHV IRU H[DPSOH WKH\ DFFRXQW IRU D PDMRU
SRUWLRQ RI WKH LPPXQRVXSSUHVVLYH DFWLYLW\ RI
VHFUHWHG ILODULDO SURWHLQV DQG DUH FRQVLGHUHG DV
PDMRU SDWKRJHQLFLW\ IDFWRUV 6HYHUDO OLQHV RI
HYLGHQFH VXJJHVW WKDW YLUDO F\VWDWLQV FRXOG DOVR
SOD\ DQ LPSRUWDQW UROH LQ OHSLGRSWHUDQ KRVW
LPPXQH VXSSUHVVLRQ 9LUDO F\VWDWLQV DUH
H[SUHVVHG DW DQ HDUO\ VWDJH DQG UHDFK YHU\ KLJK
OHYHOV RI H[SUHVVLRQ GXULQJ SDUDVLWLVP
)XUWKHUPRUH WKH SXULILFDWLRQ RI D UHFRPELQDQW
IRUP RI RQH RI WKH &F%9 F\VWDWLQV F\VWDWLQ
UHYHDOHG WKDW WKLV YLUDO F\VWDWLQ LV IXQFWLRQDO
KDYLQJ SRWHQW LQKLELWRU\ DFWLYLW\ WRZDUGV WKH
F\VWHLQH SURWHDVHV SDSDLQ KXPDQ FDWKHSVLQV /
DQG % DQG 6DUFRSKDJD FDWKHSVLQ % LQ DVVD\V LQ
YLWUR 7KH LGHQWLILFDWLRQ RI WKH WDUJHWV RI WKH YLUDO
F\VWDWLQV LQ WKH KRVW FDWHUSLOODU VKRXOG QRZ KHOS
XV WR GHGXFH WKH KRVW SK\VLRORJLFDO SURFHVVHV
DIIHFWHGE\YLUDOF\VWDWLQV
Genomic and nongenomic actions
of 20E in programmed cell death of
Bombyx anterior silk gland
0DVDWRVKL ,JD 7DND\XNL 6HNLPRWR 0RKDPHG
(OPRJ\0DVDIXPL,ZDPLDQG6KR6DNXUDL
'LYLVLRQ RI /LIH 6FLHQFHV *UDGXDWH 6FKRRO RI
1DWXUDO 6FLHQFH DQG 7HFKQRORJ\ .DQD]DZD
8QLYHUVLW\ .DQD]DZD  -DSDQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661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-RXUQDORI,QVHFW6FLHQFH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$QWHULRU VLON JODQGV $6*V RI WKH VLON ZRUP
%RPE\[ PRUL XQGHUJR SURJUDPPHG FHOO GHDWK
3&' LQ SUHSXSDO SHULRG LQ UHVSRQVH WR WKH ODUJH
LQFUHDVH LQ KHPRO\PSK HFG\VWHURLG WLWHU $6*V
ORRVH WKH VHQVLWLYLW\ WR -+ IURP GD\  9 WR  RI
WKH ILIWK LQVWDU DQG DFTXLUH WKHLU UHVSRQVLYHQHVV WR
K\GUR[\HFG\VRQH ( IURP 9 WR 9 WKH GD\
RI JXW SXUJH 7KHQ WKH 3&' VHTXHQFH EHJLQV 
GD\V DIWHU JXW SXUJH * DW DQG DIWHU ZKLFK (
LV QRW UHTXLUHG IRU FRPSOHWLQJ 3&' :H H[DPLQHG
WKH H[SUHVVLRQ SURILOHV RI  WUDQVFULSWLRQ IDFWRU
JHQHV LQ WKH ILIWK LQVWDU 'HYHORSPHQWDO SURILOHV RI
H[SUHVVLRQV RI HDUO\ JHQHV WZR LVRIRUPV RI HDFK
RI (F5 XVS ( ( DQG WKUHH LVRIRUPV RI
%5& DQ HDUO\ODWH JHQH %+5 DQG ơ)7=)
LQGLFDWHG WKDW WKHVH JHQHV ZHUH GLYLGHG LQWR WZR
JURXSV *HQHV RI RQH JURXS DUH (F5% XVS
(% DQG ơ)7=) ZKLFK ZHUH PD[LPDOO\
H[SUHVVHG IURP 9 WR  LQGLFDWLQJ WKDW WKRVH
JHQHV FRXOG EH LQYROYHG LQ WKH DFTXLVLWLRQ RI
FRPSHWHQFH WR UHVSRQG WR ( 7KH RWKHU JURXS
JHQHV WKDW ZHUH XSUHJXODWHG DIWHU JXW SXUJH DUH
(F5$ XVS ($ ($ (% DQG %+5
VKRZLQJ D SRVVLEOH LQYROYHPHQW RI WKHVH JHQHV LQ
3&' H[HFXWLRQ 7KUHH %5& LVRIRUPV = = DQG
= ZHUH LQGXFHG LQ D VWHSZLVH PDQQHU ILUVW
LQFUHDVH IURP 9 WR 9 IROORZHG E\ WKH VHFRQG
LQFUHDVH IURP * WR * 7KHVH H[SUHVVLRQ SURILOHV
DUH GLIIHUHQW IURP WKRVH IRXQG LQ 'URVRSKLOD
VDOLYDU\ JODQGV GXULQJ WKH SHULRG IURP WKH WLPH
VKRUWO\ EHIRUH SXSDULXP IRUPDWLRQ WR SXSDWLRQ
* $6*V XQGHUJR 3&' ZKHQ FXOWXUHG ZLWK  ƫ0
( 'XULQJ WKH ILUVW  K RI WKH FXOWXUH (F5$
XVS DQG ($ ZHUH XSUHJXODWHG LQ  K ZKLOH
($ %5+ DQG WKUHH %5& LVRIRUPV ZHUH DW 
K %\ FRQWUDVW (% GLG QRW UHVSRQG WR ( DQG
XVS ZDV UDWKHU VXSSUHVVHG E\ (
,QWHUHVWLQJO\ &RH[LVWHQFH RI &+; D WUDQVODWLRQ
LQKLELWRU ZLWK ( HQKDQFHG JUHDWO\ WKH
(LQGXFHG H[SUHVVLRQV RI (F5% XVS (%
DQG (% DOWKRXJK WKHVH JHQHV ZHUH LPPHGLDWH
UHVSRQVH JHQHV 7KLV LQGLFDWHV WKH SUHVHQFH RI
VXSSUHVVLQJ IDFWRUV RI WKRVH JHQHV
(FRQFHQWUDWLRQ UHVSRQVHV IRU JHQH H[SUHVVLRQ
UHYHDOHG WKDW WKH RSWLPXP ( FRQFHQWUDWLRQV IRU
LQGLYLGXDO JHQH H[SUHVVLRQV FRLQFLGHG ZLWK WKH
KHPRO\PSK HFG\VWHURLG WLWHU DW WKH WLPH ZKHQ
LQGLYLGXDO JHQHV ZHUH XSUHJXODWHG LQ YLYR
$FFRUGLQJO\ WKH GLIIHUHQWLDO JHQH H[SUHVVLRQV RI
WKRVH WUDQVFULSWLRQ IDFWRU JHQHV DUH EURXJKW DERXW
E\ WKH FKDQJHV LQ HFG\VWHURLG WLWHU ,Q DQ LQ YLWUR
FXOWXUH RI * $6*V ZLWK  ƫ0 ( DQ DGGLWLRQ RI
ƠDPDQLWLQ D WUDQVFULSWLRQ LQKLELWRU IURP  K RI
FXOWXUH FRPSOHWHO\ LQKLELWHG 3&' ZKLOH WKDW DW  K
DOORZHG $6*V WR XQGHUJR 3&' ZLWK D VOLJKW GHOD\
VKRZLQJ WKDW JHQH H[SUHVVLRQ UHTXLUHG IRU 3&' LV
FRPSOHWHG E\  K RI ( VWLPXODWLRQ %\ FRQWUDVW
ZKHQ $6*V ZHUH WUDQVIHUUHG GLIIHUHQWLDOO\ WR D
KRUPRQHIUHH PHGLXP ( ZDV UHYHDOHG WR EH
UHTXLUHG XQWLO  K RI WKH FXOWXUH IRU FRPSHWLQJ
3&' 7KHVH UHVXOWV VXJJHVW WKDW 3&' RI $6*V LV
JRYHUQHG E\ WZR GLIIHUHQW PROHFXODU PHFKDQLVPV
RQH DVVRFLDWHG ZLWK GH QRYR JHQH H[SUHVVLRQ DQG
WKH RWKHU PHGLDWHG E\ QRQJHQRPLF DFWLRQ RI (
7KH QRQJHQRPLF DFWLRQ ZDV DQDO\]HG
HQ]\PDWLFDOO\ E\ DVVHVVLQJ DFWLYLWLHV RI SURWHLQ
NLQDVH & 3.& DQG FDVSDVH OLNH SURWHDVH DQG
SKDUPDFRORJLFDOO\ XVLQJ YDULRXV LQKLELWRUV DQG
PHPEUDQHSHUPHDEOH VHFRQG PHVVHQJHU
DQDORJXHV 3&' RI $6*V SURFHHGV LQ WKH RUGHU RI
FHOO VKULQNDJH QXFOHDU FRQGHQVDWLRQ '1$
IUDJPHQWDWLRQ QXFOHDU IUDJPHQWDWLRQ DQG
DSRSWRWLF ERG\ IRUPDWLRQ :H IRXQG WKDW  P0
&+; LQKLELWHG SURWHLQ V\QWKHVLV EXW QRW LQGXFHG
3&' :KHQ $6*V ZHUH H[SRVHG WR &+; DQG (
QXFOHDU FRQGHQVDWLRQ '1$ IUDJPHQWDWLRQ DQG
QXFOHDU IUDJPHQWDWLRQ RFFXUUHG DQ LQGLFDWLRQ
WKDW WKRVH UHVSRQVHV GR QRW GHSHQG RQ
(LQGXFHG JHQH H[SUHVVLRQ ,Q WKH QRQJHQRPLF
DFWLRQ RI ( ( DFWHG WKURXJK D
FDOFLXP3.&FDVSDVH OLNH SURWHDVH SDWKZD\ IRU
LQGXFLQJ '1$ IUDJPHQWDWLRQ DQG QXFOHDU
IUDJPHQWDWLRQ ZKLOH 3.& DQG FDVSDVH OLNH
SURWHDVH DFWLYDWLRQ ZHUH QRW LQYROYHG LQ LQGXFLQJ
QXFOHDU FRQGHQVDWLRQ $OWKRXJK &D VLJQDO ZDV
SUHUHTXLVLWH IRU QXFOHDU FRQGHQVDWLRQ FDOFLXP
LRQRSKRUH ZDV FDSDEOH RI PLPLFNLQJ ( RQO\
DIWHU  K SUHLQFXEDWLRQ RI $6*V ZLWK (
LQGLFDWLQJ WKH FURVV WDON RI JHQRPLF DQG
QRQJHQRPLF DFWLRQ RI ( IRU FRPSOHWLQJ WKH
3&'
An EST approach for the molecular
dissection of olfactory reception in
a crop pest, the cotton leafworm
Spodoptera littoralis
( -DFTXLQ-RO\ & 0HUOLQ 6 0DOSHO - 3HOOHWLHU
,%ULJDXG0&)UDQoRLV00DwEqFKH
805 © ,QVHFW 3K\VLRORJ\ 6LJQDOL]DWLRQ DQG
&RPPXQLFDWLRQ ª ,15$ 9HUVDLOOHV 5RXWH GH
6DLQW&\U ) 9HUVDLOOHV &HGH[ )UDQFH
MDFTXLQ#YHUVDLOOHVLQUDIU
,Q LQVHFWV DPRQJ WKHP HFRQRPLFDOO\ LPSRUWDQW
DJULFXOWXUDO SHVWV DQG GLVHDVH YHFWRUV ROIDFWLRQ
SOD\V D YLWDO UROH LQ DOO DVSHFWV RI WKHLU OLIH ,Q
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WKDW DUH FULWLFDO IRU PDWH YLD VH[XDO SKHURPRQHV
RU KRVW UHFRJQLWLRQ DQG VHOHFWLRQ YLD
DOOHORFKHPLFDOV $ EHWWHU XQGHUVWDQGLQJ RI WKH
PROHFXODU EDVLV RI WKLV FKHPLFDO FRPPXQLFDWLRQ
FRXOG UHVXOW LQ LGHQWLI\LQJ QHZ WDUJHWV IRU IXWXUH
VWUDWHJLHV WR UHGXFH WKHLU QHJDWLYH HIIHFWV
)RFXVLQJ RQ WKH PDMRU FRWWRQ SHVW WKH QRFWXLG
PRWK 6SRGRSWHUD OLWWRUDOLV ZH VHW XS DQ (67
DSSURDFK WR GLVVHFW WKH ROIDFWRU\ UHFHSWLRQ
PHFKDQLVPV LQ WKH DQWHQQDH ,QGHHG UHFRJQLWLRQ
DQG VHOHFWLRQ RI VSHFLILF RGRUDQWV E\ WKH DQWHQQDH
UHOD\ RQ WKH FRPELQDWRULDO H[SUHVVLRQ DQG
LQWHUYHQWLRQ RI D PXOWLWXGH RI GLIIHUHQW DFWRUV
PRVW RI ZKLFK UHPDLQ WR EH GLVFRYHUHG VXFK DV
ROIDFWRU\ UHFHSWRUV RU LRQ FKDQQHOV ,QGHHG RQO\
IHZ ROIDFWRU\ UHFHSWRUV DUH NQRZQ WR GDWH LQ
LQVHFWV DQG WKH\ DSSHDU DV QHZ *SURWHLQ FRXSOHG
UHFHSWRU IDPLOLHV RI H[WUHPHO\ GLYHUJHQW JHQHV
2XU (67 VWUDWHJ\ FRQVLVWHG LQ WKH HODERUDWLRQ RI D
F'1$ OLEUDU\ FRQVWUXFWHG IURP 51$ H[WUDFWHG
IURP  6 OLWWRUDOLV PDOH DQWHQQDH LQFOXGLQJ
D QRUPDOL]DWLRQ VWHS ,QYLWURJHQ &$ 86$ WR
HQULFK WKH OLEUDU\ LQ UDUH WUDQVFULSWV IDYRXULQJ
WKH GLVFRYHU\ RI QRYHO JHQHV 7ZR WKRXVDQGV
FORQHV IURP WKH OLEUDU\ ZHUH UDQGRPO\ VHTXHQFHG
IURP WKHLU ¶ HQG DQG VHTXHQFHV ZHUH DQDO\VHG
DQG FRPSDUHG WR SXEOLF GDWDEDVHV XVLQJ
ELRLQIRUPDWLFV 7KLV OHG WR WKH LGHQWLILFDWLRQ RI D
SDQHO RI PROHFXODU HOHPHQWV SRWHQWLDOO\ LQYROYHG
LQ WKH SHULSKHUDO ROIDFWRU\ VWHSV LQ 6 OLWWRUDOLV$
UHSHUWRLUH RI SXWDWLYH ROIDFWRU\ JHQHV ZDV
HVWDEOLVKHG LQFOXGLQJ RGRUDQWELQGLQJ SURWHLQV
ROIDFWRU\ UHFHSWRUV GHJUDGLQJ HQ]\PHV LRQ
FKDQQHOV ,Q SDUWLFXODU GLIIHUHQW HOHPHQWV
LQYROYHG LQ WKH VH[ SKHURPRQH GHWHFWLRQ SDWKZD\
ZHUH GLVFRYHUHG VXFK DV SKHURPRQHELQGLQJ
SURWHLQV DQG SXWDWLYH SKHURPRQH UHFHSWRUV ,Q
DGGLWLRQ QXPHURXV PRGXODWLQJ HOHPHQWV
KRUPRQH UHFHSWRUV FORFN JHQHV ZHUH
GLVFRYHUHG VXJJHVWLQJ WKDW WKH ROIDFWRU\ UHVSRQVH
PD\ EH PRGXODWHG E\ HQGRJHQRXVH[RJHQRXV
IDFWRUV DW WKH SHULSKHUDO OHYHO KRUPRQDO VWDWXWH
FLUFDGLDQ FORFN ,Q FROODERUDWLRQ ZLWK WKH )UHQFK
1DWLRQDO &HQWUH RI 6HTXHQFLQJ *pQRVFRSH (YU\
KLJKWKURXJKSXW VHTXHQFLQJ RI WKH DQWHQQDH
OLEUDU\ LV XQGHU ZD\ WR FRPSOHWH WKH DQWHQQDO
ROIDFWRU\VFKHPHLQ 6OLWWRUDOLV
Analysis and modification of
protein N-glycosylation pathways in
insect systems
'/ -DUYLV -- $XPLOOHU & *HLVOHU - +HQVOH\
-5+ROOLVWHUDQG;6KL
'HSDUWPHQW RI 0ROHFXODU %LRORJ\ 8QLYHUVLW\ RI
:\RPLQJ/DUDPLH:<86$GOMDUYLV#XZ\RHGX
$V HXNDU\RWLF RUJDQLVPV LQVHFWV KDYH WKH
HQ]\PDWLF PDFKLQHU\ QHHGHG WR 1JO\FRV\ODWH
WKHLU SURWHLQV ,QVHFW SURWHLQ 1JO\FRV\ODWLRQ
SDWKZD\V JHQHUDOO\ DSSHDU WR EH LQWHUPHGLDWH LQ
FRPSOH[LW\ UHODWLYH WR ORZHU HXNDU\RWHV VXFK DV
\HDVWV DQG KLJKHU HXNDU\RWHV VXFK DV PDPPDOV
0RUH VSHFLILFDOO\ LQVHFWV JHQHUDOO\ SHUIRUP WKH
VDPH HDUO\ VWHSV RI SURWHLQ 1JO\FRV\ODWLRQ ZKLFK
LQFOXGH 1JO\FDQ DVVHPEO\ WUDQVIHU DQG
WULPPLQJ DV ORZHU DQG KLJKHU HXFDU\RWHV %XW
WKH\ ODFN VRPH RI WKH IXQFWLRQV UHTXLUHG IRU
1JO\FDQ HORQJDWLRQ 7KXV WKH PDMRU SURFHVVHG
1JO\FDQV SURGXFHG E\ LQVHFWV DUH UHODWLYHO\
VLPSOH SDXFLPDQQRVH VWUXFWXUHV
0DQ*OF1$F5 ZLWK RU ZLWKRXW FRUH IXFRVH
UHVLGXHV $Q LPSRUWDQW LPSOLFDWLRQ RI WKHVH
REVHUYDWLRQV LV WKDW UHFRPELQDQW 1JO\FRSURWHLQV
SURGXFHG LQ LQVHFWEDVHG V\VWHPV PLJKW QRW KDYH
VWUXFWXUDOO\ DXWKHQWLF JO\FDQV ,Q IDFW
UHFRPELQDQW 1JO\FRSURWHLQV SURGXFHG XVLQJ
EDFXORYLUXVLQVHFW FHOO V\VWHPV W\SLFDOO\ ODFN WKH
FRPSOH[ WHUPLQDOO\ VLDO\ODWHG JO\FDQV IRXQG RQ
PDQ\ QDWLYH PDPPDOLDQ JO\FRSURWHLQV 7KH
LQVHFWGHULYHG SURGXFWV W\SLFDOO\ KDYH
SDXFLPDQQRVH 1JO\FDQV DW WKH VLWHV RFFXSLHG E\
FRPSOH[ WHUPLQDOO\ VLDO\ODWHG 1JO\FDQV LQ WKH
QDWLYH PDPPDOLDQ SURGXFWV ,Q UHFHQW \HDUV ZH
KDYH EHHQ DGGUHVVLQJ WKLV SUREOHP E\ XVLQJ
PHWDEROLF HQJLQHHULQJ PHWKRGV WR H[WHQG WKH
SURWHLQ 1JO\FRV\ODWLRQ SDWKZD\ RI OHSLGRSWHUDQ
LQVHFW FHOO OLQHV 7KHVH HIIRUWV KDYH \LHOGHG
WUDQVJHQLF LQVHFW FHOO OLQHV WKDW HQFRGH DQG
H[SUHVV PDPPDOLDQ JO\FRV\OWUDQVIHUDVHV DQG
HQ]\PHV LQYROYHG LQ &03VLDOLF DFLG ELRV\QWKHVLV
5HODWLYH WR WKH SDUHQWDO OLQHV WKHVH QHZ FHOO OLQHV
FDQ VWLOO VHUYH DV KRVWV IRU EDFXORYLUXV H[SUHVVLRQ
YHFWRUV DQG SURGXFH VLPLODU OHYHOV RI UHFRPELQDQW
JO\FRSURWHLQV 8QOLNH WKH SDUHQWDO LQVHFW FHOO OLQHV
KRZHYHU WKH WUDQVJHQLF OLQHV FDQ SURGXFH
UHFRPELQDQW JO\FRSURWHLQV ZLWK FRPSOH[
WHUPLQDOO\ VLDO\ODWHG 1JO\FDQV 7KLV SUHVHQWDWLRQ
ZLOO IRFXV RQ WKH SURGXFWLRQ DQG FKDUDFWHUL]DWLRQ
RI WKHVH WUDQVJHQLF LQVHFW FHOO OLQHV DQG WKHLU
IXQFWLRQDOFDSDELOLWLHV
The evolutionary importance of
mimicry in Heliconius butterflies
&KULV'-LJJLQV
,QVWLWXWH RI (YROXWLRQDU\ %LRORJ\ 8QLYHUVLW\ RI
(GLQEXUJK (GLQEXUJK (+ -7 8.
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-RXUQDORI,QVHFW6FLHQFH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+HOLFRQLXV EXWWHUIOLHV DUH ZHOO NQRZQ IRU WKHLU
EULJKW PLPHWLF FRORXU SDWWHUQV +HUH , GHVFULEH
VWXGLHV RI VSHFLDWLRQ DPRQJ WKH +HOLFRQLXV
PHOSRPHQH VSHFLHV JURXS 'LIIHUHQFHV LQ FRORXU
SDWWHUQ WKDW GLVWLQJXLVK VSHFLHV LQYROYH WKH VDPH
JHQHWLF EDVLV DV ZLWKLQVSHFLHV YDULDWLRQ
)XUWKHUPRUH FRORXU SDWWHUQV DUH XVHG DV FXHV LQ
PDWLQJ DQG WKHUHIRUH SDWWHUQ VKLIWV OHDG WR
UHSURGXFWLYH LVRODWLRQ DQG FRQWULEXWH WR
VSHFLDWLRQ ,Q RQH &RORPELDQ VSHFLHV +HOLFRQLXV
KHXULSSD LW KDV EHHQ VXJJHVWHG WKDW D QRYHO
SDWWHUQ PD\ KDYH DULVHQ DV D UHVXOW RI
K\EULGLVDWLRQ EHWZHHQ + PHOSRPHQH DQG +
F\GQR %\ PHDQV RI FURVVHV ZH KDYH
GHPRQVWUDWHG WKDW WKH + KHXULSSD SDWWHUQ FDQ EH
UHFUHDWHG ZLWKLQ WKUHH JHQHUDWLRQV RI
K\EULGLVDWLRQ LQ WKH ODERUDWRU\ )XUWKHUPRUH
ERWK HOHPHQWV RI WKH K\EULG SDWWHUQ DUH QHFHVVDU\
IRU PDWH UHFRJQLWLRQ VXFK WKDW WKH K\EULG WUDLW LV
FOHDUO\ FDXVLQJ UHSURGXFWLYH LVRODWLRQ EHWZHHQ
QDWXUDO SRSXODWLRQV 2WKHU H[DPSOHV VXJJHVW WKDW
D K\EULG RULJLQ IRU QRYHO SDWWHUQV PD\ EH
UHODWLYHO\ FRPPRQ LQ WKHVH EXWWHUIOLHV $
GHILQLWLYH WHVW RI WKLV K\SRWKHVLV DZDLWV
LGHQWLILFDWLRQRIWKHJHQHVDWDPROHFXODUEDVLV
Conserved but flexible: Genetic
control of mimicry in Heliconius
butterfly wing patterns
0DWKLHX -RURQ 5LFFDUGR 3DSD -DPHV 0DOOHW
:2ZHQ0F0LOODQ DQG&KULV'-LJJLQV
,QVWLWXWH RI (YROXWLRQDU\ %LRORJ\ 8QLYHUVLW\ RI
(GLQEXUJK :HVW 0DLQV 5RDG (+ -7
(GLQEXUJK 8QLWHG .LQJGRP ,QVWLWXWH RI
%LRORJ\ /HLGHQ 8QLYHUVLW\ .DLVHUVWUDDW  
*3 /HLGHQ 7KH 1HWKHUODQGV 'HSDUWPHQW RI
%LRORJ\ 8QLYHUVLW\ RI 3XHUWR 5LFR 32 %R[
 35  6DQ -XDQ 3XHUWR 5LFR
'HSDUWPHQW RI %LRORJ\ 8QLYHUVLW\ &ROOHJH
/RQGRQ  6WHSKHQVRQ :D\ 1: +( /RQGRQ
8QLWHG.LQJGRPPDWKLHXMRURQ#HGDFXN
,W LV QRZ ZHOO NQRZQ WKDW FRQYHUJHQW PRUSKRORJ\
FDQ HYROYH YLD UHSHDWHG UHFUXLWPHQW RI WKH VDPH
UHJXODWRU\ JHQHV LQ GLIIHUHQW OLQHDJHV :H KHUH
FRQWUDVW WKUHH EXWWHUIO\ VSHFLHV DOO FODVVLF
H[DPSOHV RI 0OOHULDQ PLPLFU\ :H XVH D JHQHWLF
OLQNDJH PDS WR VKRZ WKDW D ORFXV <E FRQWUROOLQJ
WKH SUHVHQFH RI D \HOORZ EDQG LQ JHRJUDSKLF UDFHV
RI + PHOSRPHQH PDSV SUHFLVHO\ WR WKH VDPH
ORFDWLRQ DV WKH ORFXV &U ZKLFK KDV YHU\ VLPLODU
SKHQRW\SLF HIIHFWV LQ LWV FRPLPLF + HUDWR
)XUWKHUPRUH WKH VDPH JHQRPLF ORFDWLRQ DFWV DV D

VXSHUJHQH
 GHWHUPLQLQJ PXOWLSOH V\PSDWULF
PRUSKV LQ D WKLUG VSHFLHV + QXPDWD D VSHFLHV
ZLWK D YHU\ GLIIHUHQW SKHQRW\SLF DSSHDUDQFH
ZKRVH PDQ\ IRUPV PLPLF GLIIHUHQW XQUHODWHG
LWKRPLLQH EXWWHUIOLHV LQ WKH JHQXV 0HOLQDHD
+HQFH D VLQJOH ORFXV IURP WKH PXOWLORFXV FRORXU
SDWWHUQ DUFKLWHFWXUH LQ + PHOSRPHQH DQG +
HUDWR DSSHDUV WR KDYH JDLQHG FRQWURO RI WKH HQWLUH
ZLQJSDWWHUQ YDULDELOLW\ LQ + QXPDWD
SUHVXPDEO\ DV D UHVXOW RI VHOHFWLRQ IRU PLPHWLF

VXSHUJHQH
 SRO\PRUSKLVP ZLWKRXW LQWHUPHGLDWHV
2XU UHVXOWV LPSO\ WKDW D FRQVHUYHG \HW UHODWLYHO\
XQFRQVWUDLQHG PHFKDQLVP XQGHUO\LQJ SDWWHUQ
VZLWFKLQJ FDQ DIIHFW PLPLFU\ LQ UDGLFDOO\ GLIIHUHQW
ZD\V :H DOVR VKRZ WKDW DGDSWLYH HYROXWLRQ ERWK
FRQYHUJHQW DQG GLYHUVLI\LQJ FDQ RFFXU E\ WKH
UHSHDWHG LQYROYHPHQW RI WKH VDPH JHQRPLF
UHJLRQV
Isolation and functional
characterization of desaturases of
Manduca sexta
3-RVWRYD$6YDWRV,YD3LFKRYD
,QVWLWXWH RI 2UJDQLF &KHPLVWU\ DQG %LRFKHPLVWU\
$FDGHP\ RI 6FLHQFHV RI WKH &]HFK 5HSXEOLF
3UDJXH &]HFK 5HSXEOLF 0D[3ODQFN ,QVWLWXWH
IRU &KHPLFDO (FRORJ\ -HQD *HUPDQ\
MRVWRYDS#XRFKEFDVF]
'HVDWXUDVHV DUH XELTXLWRXV HQ]\PHV WKDW
LQWURGXFH GRXEOH ERQGV LQWR D IDWW\ DF\O FKDLQ
6SHFLILF GHVDWXUDVHV IURP IHPDOH PRWK DEGRPLQDO
JODQGV DUH FRQFHUQHG LQ D SKHURPRQH ELRV\QWKHWLF
SDWKZD\ DQG LQIOXHQFH WKH FRPPXQLFDWLRQ RI
LQVHFW :H KDYH XVHG 0DQGXFD VH[WD D WREDFFR
KRUQZRUP DV D PRGHO RUJDQLVP IRU VWXG\ RI
SKHURPRQHVSHFLILF GHVDWXUDVHV 6LQFH D QXPEHU
RI GLIIHUHQW SKHURPRQHV DUH SURGXFHG E\ 0
VH[WD ZH VXSSRVH WKDW VHYHUDO
SKHURPRQHVSHFLILF GHVDWXUDVHV DUH LQYROYHG LQ
WKHLU SURGXFWLRQ 7R GHWHUPLQH SUHVHQFH DQG
VSHFLILFLW\ RI GHVDWXUDVHV ZKLFK SDUWLFLSDWH LQ
FRPPXQLFDWLRQ RI 0 VH[WD ZH LVRODWHG 51$
IURP D SKHURPRQH JODQG SUHSDUHG F'1$ OLEUDU\
DQG XVHG LW DV D WHPSODWH IRU 3&5V ,VRODWLRQ RI
WKH JHQHV HQFRGLQJ GHVDWXUDVHV RI 0DQGXFD VH[WD
ZDV SHUIRUPHG XVLQJ D VHW RI GHJHQHUDWHG SULPHUV
UHFRJQL]LQJ KLVWLGLQHULFK VHTXHQFH PRWLIV
FRQVHUYHG LQ DF\O&R$ GHVDWXUDVHV RI GLIIHUHQW
RUJDQLVPV 7KH ¶ DQG ¶ HQGV RI WKH JHQH ZHUH
REWDLQHG E\ VFUHHQLQJ RI F'1$ OLEUDU\ E\ 3&5
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-RXUQDORI,QVHFW6FLHQFH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H[SUHVVLRQ WKH ZKROH JHQH HQFRGLQJ GHVDWXUDVH
ZDV VXEFORQHG LQWR S<(6 SODVPLG ,QYLWURJHQ
DQG WUDQVIRUPHG LQWR 6DFFKDURP\FHV FHUHYLVLDH
7KH SURGXFWV RI GHVDWXUDWLRQ ZHUH LGHQWLILHG E\
*&06 6R IDU ZH KDYH FKDUDFWHUL]HG SKHURPRQH
VSHFLILF Ƌ=GHVDWXUDVH 7KH SK\ORJHQ\ WUHH RI
OHSLGRSWHUDQ GHVDWXUDVHV UHYHDOHG VPDOOHVW
GLYHUJHQFH ZLWK D GHVDWXUDVH IURP %RPE\[ PRUL
WKDW LV ELIXQFWLRQDO DQG IRUPV D FRQMXJDWHG GLHQH
7KH SRVVLEOH FRQMXJDWLQJ DFWLYLW\ RI
Ƌ=GHVDWXUDVH LV QRZ XQGHU LQYHVWLJDWLRQ 7KLV
ZRUN ZDV VXSSRUWHG E\ WKH &]HFK 6FLHQFH
)RXQGDWLRQ*UDQW1R+
Positional cloning of nsd-2,a
densovirus-resistance gene in
Bombyx mori
. .DGRQR2NXGD . ,WR - 1RKDWD .
<DPDPRWR 0 6DVDQXPD 6 6DVDQXPD 5
(JXFKL:+DUDDQG.0LWD
'LYLVLRQ RI ,QVHFW 6FLHQFHV 1DWLRQDO ,QVWLWXWH RI
$JURELRORJLFDO 6FLHQFHV 7VXNXED 
-DSDQNDGRQR#DIIUFJRMS
%RPE\[ PRUL GHQVRYLUXV %P'19 PXOWLSOLHV LQ
WKH FROXPQDU FHOO QXFOHL RI WKH PLGJXW HSLWKHOLD RI
WKH VLONZRUP %RPE\[ PRUL ,W LV FODVVLILHG LQWR
WZR VSHFLHV '19 DQG '19 EDVHG RQ WKHLU
V\PSWRPV VHURORJLFDO FKDUDFWHUV JHQRPH
VWUXFWXUHV DQG VHTXHQFHV 6RPH VLONZRUP VWUDLQV
ZHUH LGHQWLILHG DV UHVLVWDQW DJDLQVW '19 DQGRU
'19 ,Q VXFK VWUDLQV WKH UHVSRQVH UHIOHFWV
QRQVXVFHSWLELOLW\ UDWKHU WKDQ UHVLVWDQFH EHFDXVH
HYHQ KLJK GRVH RI LQRFXOXP GRHV QRW DIIHFW WKHLU
VXUYLYDO UDWH 6R IDU IRXU QRQVXVFHSWLELOLW\ JHQHV
KDYH EHHQ UHSRUWHG QDPHO\ QVG /
1LG /± QVG /± DQG QVG=
/± DQG  F0 IURP DSLFDO HQGV
UHVSHFWLYHO\ +RZHYHU QRQH RI WKHP KDYH \HW
EHHQ LVRODWHG DV UHVSRQVLEOH JHQHV 6WXGLHV RQ
WKHVH JHQHV DUH XVHIXO LQ XQGHUVWDQGLQJ WKH
PHFKDQLVP RI QRQVXVFHSWLELOLW\ DJDLQVW WKH YLUDO
LQYDVLRQ DQG PXOWLSOLFDWLRQ DQG WKH IXQFWLRQV RI
WKH JHQHV E\ LQWURGXFLQJ WKHP LQWR WKH VLONZRUP
RU FXOWXUHG FHOO OLQHV :H KDYH LGHQWLILHG IRXU (67
PDUNHUV FORVHO\ OLQNHG ZLWK QVG %\ WDNLQJ
DGYDQWDJH RI %RPE\[ JHQRPH LQIRUPDWLRQ
SRVLWLRQDO FORQLQJ KDG EHHQ SHUIRUPHG E\
%$&FRQWLJ FRQVWUXFWLRQ DQG OLQNDJH DQDO\VLV RI
WKH YLUXVVHOHFWHG %& SRSXODWLRQV )XUWKHU
OLQNDJH DQDO\VLV KDV QDUURZHG WKH FDQGLGDWH
UHJLRQ WR  NE :H KDYH VXFFHHGHG LQ
LGHQWLI\LQJ WKH FDQGLGDWH JHQH IRU QVG LQ WKLV
UHJLRQ DQG H[DPLQHG LWV WLVVXH GHYHORSPHQWDO
DQG VWUDLQ VSHFLILFLWLHV E\ 573&5 ,GHQWLILFDWLRQ
RI QVG JHQH OHDGV WR WKH DFFHOHUDWLRQ RI WKH YLUXV
UHVHDUFK E\ HVWDEOLVKLQJ WUDQVJHQLF FXOWXUHG FHOO
OLQHV K\SHUVHQVLWLYH WR WKH YLUXV LQ DGGLWLRQ WR WKH
GLUHFW PDUNHUDVVLVWHG EUHHGLQJ RI %RPE\[
VWUDLQVUHVLVWDQWWR'19
Production of hexokinase and
anti-human transferrin antibody
for clinical diagnostic reagent using
transgenic silkworm
, .L\RNDZD , .RED\DVKL . 8FKLQR+ 
6H]XWVX 7 .DQGD 7 7DPXUD 7 0LXUD7 
2KDVKL..DWD\DPD
%LRFKHPLFDO /DERUDWRU\ 1LWWR %RVHNL &R /WG
.RUL\DPD  -DSDQ 7UDQVJHQLF
6LONZRUP 5HVHDUFK &HQWHU 1DWLRQDO ,QVWLWXWH RI
$JURELRORJLFDO 6FLHQFHV 7VXNXED 
-DSDQ.,<2.$:$,#MQQLWWRERFRMS
5HFHQWO\ UHFRPELQDQW SURWHLQV FDQ EH XVHG IRU
PHGLFDO ILHOGV OLNH PHGLFLQH RU FOLQLFDO GLDJQRVWLF
UHDJHQW 7KH SURWHLQV LQFOXGLQJ DQWLERG\
UHWDLQHG QDWLYH IXQFWLRQ DUH HVSHFLDOO\ XVHIXO
6LONZRUP SRVVHVVHG WKH VLON JODQG WKDW KDV YHU\
KLJK DELOLW\ WR SURGXFH DQG VHFUHW SURWHLQV
7KHUHIRUH WKH VLONZRUP LV WKRXJKW WR EH WKH PRVW
VXLWDEOH LQVHFW IRU WKH SURGXFWLRQ RI UHFRPELQDQW
SURWHLQV :H VXFFHVVIXOO\ SURGXFHG \HDVW
KH[RNLQDVH DQG PRXVH DQWL KXPDQ WUDVIHUULQ
DQWLERG\ WR XVH GLDJQRVWLF UHDJHQW ZLWK WUDQVJHQLF
VLONZRUPV 7KH DVVHVVPHQW RI WKH SURGXFHG
SURWHLQV VKRZHG WKDW WKH\ UHWDLQHG WKHLU
IXQFWLRQDO VSHFLILFLW\ 7KH GHWDLOV RI RXU
H[SHULPHQWV DUH DV IROORZV >,@ ([SUHVVLRQ RI
UHFRPELQDQW \HDVW KH[RNLQDVH U+H[RNLQDVH
XVLQJ WUDQVJHQLF VLONZRUP :H SURGXFHG \HDVW
KH[RNLQDVH ZKLFK LV XVHG IRU WKH LQJUHGLHQW RI
FOLQLFDO GLDJQRVWLF UHDJHQW WR GHWHUPLQH WKH OHYHO
RI JOXFRVH LQ WKH SDWLHQW EORRG LQ WKH WUDQVJHQLF
VLONZRUP 7KH WUDQVJHQLF VLONZRUP ZDV
FRQVWUXFWHG XVLQJ WUDQVSRVRQ SLJJ\%DF DV D
YHFWRU DQG WKH H[SUHVVLRQ RI WKH KH[RNLQDVH JHQH
ZDV SHUIRUPHG XVLQJ *$/8$6 V\VWHP 7KH
8$6 +;. JHQH ZDV FRQVWUXFWHG E\ LQVHUWLQJ WKH
IXVLRQ JHQH RI ILEURLQ / FKDLQ F'1$ DQG WKH
KH[RNLQDVH JHQH ZLWK WKH WDJ VHTXHQFH IRU
SXULILFDWLRQ LQWR WKH GRZQVWUHDP RI 8$67 K H
JHQH ZDV WUDQVIHUUHG WR WKH LQYHUWHG UHSHDW RI
SLJJ\%DF DQG LQMHFWHG LQWR WKH VLONZRUP HJJV
7KH VWUDLQ ZDV PDWHG ZLWK WKH VLONZRUP
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH SRVVHVVHG WKH *$/ JHQH XQGHU WKH FRQWURO RI
ILEURLQ / FKDLQ SURPRWHU ,PDPXUD HW DO 
7KH VLONZRUPV ZLWK WKH WZR JHQHV ZHUH GHWHFWHG
E\ 3&5 ZLWK WKH SULPHUV IRU *$/ DQG +;.
JHQHV 7KHQ ZH SXULILHG WKH U+H[RNLQDVH E\
KRPRJHQL]LQJ WKH VLON JODQGV RI WKH WK LQVWDU
ODUYDH 7KH SXULILHG U+H[RNLQDVH ZDV GHWHFWHG E\
6'63$*( DQG LWV HQ]\PH DFWLYLW\ ZDV FRQILUPHG
LQ WKH SXULILHG IUDFWLRQ >,,@ 7KH 7UDQVJHQLF
6LONZRUP 3URGXFLQJ 0RXVH $QWLERGLHV $JDLQVW
+XPDQ 7UDQVIHUULQ :H ILUVW FRQVWUXFWHG WKH
SODVPLG YHFWRU S8$6)YD7I IRU WKH SURGXFWLRQ RI
VLQJOH FKDLQ YDULDEOH IUDJPHQW DQWLERG\ DJDLQVW
KXPDQ WUDQVIHUULQJ VF)YD7I LQ WKH VLONZRUP
7KH *$/8$6 H[SUHVVLRQ V\VWHP ZDV DOVR XVHG
7KH YHFWRU ZDV FRQVWUXFWHG E\ LQVHUWLQJ WKH JHQH
GRZQVWUHDP RI 8$6 DQG WKH 8$6)YD7I VWUDLQ ZDV
PDWHG ZLWK WKH VWUDLQ ZLWK WKH *$/ JHQH XQGHU
WKH FRQWURO RI VHULFLQ  JHQH SURPRWHU 7DPXUD HW
DO  :HVWHUQ %ORWWLQJ IRU WKH GHWHFWLRQ RI
WKH WDUJHW SURWHLQ ZDV SHUIRUPHG DV IROORZV )LUVW
6HU*$/;3'V5HG DQG 8$6)YD7U;3*)3
VWUDLQV ZHUH PDWHG DQG WKH HJJV ZLWK WKH ERWK
JHQHV ZHUH VHOHFWHG E\ REVHUYLQJ WKH VWHPPD
XVLQJ IOXRUHVFHQW VWHUHR PLFURVFRSH HTXLSSHG
ZLWK 'V5HG DQG *)3 ILOWHUV 7KH VLONZRUPV ZLWK
WKH ERWK JHQHV ZHUH UHDUHG DQG WKH VLON JODQGV
ZHUH GLVVHFWHG DW WKH GD\ RI VSLQQLQJ QH[W GD\
DQG WZR GD\V ODWHU 7KH UHFRPELQDQW VF)YD7I ZDV
H[WUDFWHG IURP WKH VLON JODQG KRPRJHQDWH ZLWK
O\VHV EXIIHU 7KH H[WUDFWHG VDPSOHV ZHUH
XQGHUWDNHQ 6'63$*( WUDQVIHU WR 39')
PHPEUDQH DQG UHDFWLRQ ZLWK UDEELW DQWL PRXVH
,J+53 ODEHOHG DQWLERG\ 7KH UHVXOW RI :HVWHUQ
%ORWWLQJ LGHQWLILHG WKH SURWHLQ ZLWK WKH PROHFXODU
ZHLJKW RI WKH SUHGLFWHG VL]H LQGLFDWLQJ WKH
SURGXFWLRQ RI WKH UHFRPELQDQW VF)YD7I 7KH
VSHFLILFLW\ RI WKH SURGXFHG DQWLERG\ DJDLQVW WKH
DQWLJHQ ZDV GHWHUPLQHG E\ (/,6$ 7KH VLON JODQG
H[WUDFW RI WKH WUDQVJHQLF VLONZRUP ZDV ILUVW
UHDFWHG ZLWK KXPDQ WUDQVIHUULQFRDWLQJ PLFUR
WLWHU SODWH 7KHQ WUDQVIHUULQ  VF)YD7I 
+53OLQNHG UDEELW DQWL PRXVH LPPXQRJOREXOLQ
FRPSOH[ ZDV IRUPHG XVLQJ +53OLQNHG UDEELW
DQWLPRXVH LPPXQRJOREXOLQ DQWLERG\ )LQDOO\
WKH UHDFWLRQ ZLWK VXEVWUDWH V\VWHP IRU (/,6$ ZDV
SHUIRUPHG 7KH UHVXOW VKRZHG WKDW WKH DPRXQW RI
UHDFWHG PDWHULDOV ZDV LQFUHDVHG LQ SURSRUWLRQ WR
WKH H[WUDFW RI WKH VLON JODQG LQGLFDWLQJ WKDW WKH
SURGXFHG DQWLERG\ SRVVHVVHG DFWLYLW\ DV DQ
DQWLERG\DJDLQVWWKHWUDQVIHUULQ
Development of inducible RNAi
using by GAL4/UAS system in the
transgenic silkworm
,.RED\DVKL+6H]XWVX.8FKLQR77DPXUD
7UDQVJHQLF 6LONZRUP 5HVHDUFK &HQWHU 1DWLRQDO
,QVWLWXWH RI $JURELRORJLFDO 6FLHQFH 2ZDVKL ±
7VXNXED ,EDUDNL  -DSDQ
WWDPXUD#DIIUFJRMS
51$ LQWHUIHUHQFH 51$L LV D SRZHUIXO WRRO WR
DQDO\]H WKH JHQH IXQFWLRQ LQ D YDULHW\ RI
RUJDQLVPV :H SUHYLRXVO\ UHSRUWHG WKDW DQ
LQMHFWLRQ RI GV51$ LQWR WKH HDUO\ GHYHORSPHQWDO
HPEU\R HIILFLHQWO\ ZRUNV WR UHSUHVV WKH WDUJHW
JHQH +RZHYHU WKH PHWKRG LV RQO\ XVHIXO WR VWXG\
WKH JHQH H[SUHVVHG DW HDUO\ VWDJH RI GHYHORSPHQW
:H DUH LQWHUHVWHG WR GHYHORS WKH PHWKRG ZRUNLQJ
WKH JHQH DW ODWH VWDJH RI GHYHORSPHQW 7KH
LQGXFLEOH 51$L XVLQJ WKH WUDQVJHQLF RUJDQLVP
ZDV NQRZQ WR EH XVHIXO WR DQDO\]H WKH IXQFWLRQ RI
WKH ODWH JHQHV ,Q WKH H[SHULPHQW ZH DWWHPSWHG WR
DSSO\ WKH PHWKRG LQ WKH VLONZRUP :H ILUVW
FRQVWUXFWHG D QHZ YHFWRU WR WUDQVFULEH WKH 51$
ZLWK KDLUSLQ VWUXFWXUH RI WKH WDUJHW JHQHV LQ WKH
WUDQVJHQLF VLONZRUP 7KH YHFWRU FRQWDLQV D
PDUNHU JHQH RI ;3*)3 DQG WKH VLONZRUP
F\WRSODVPLF DFWLQ LQWURQ WR WUDQVSRUW WKH
WUDQVFULEHG 51$ WR F\WRSODVP 7KH LQWURGXFHG
JHQH LV SODFHG XQGHU WKH FRQWURO RI 8$6 LQ
RSSRVLWH GLUHFWLRQ DQG GULYHQ E\ *$/ 8VLQJ WKH
YHFWRU ZH FRQVWUXFWHG WKUHH GLIIHUHQW FRQVWUXFWV
FRUUHVSRQGLQJ WR WKH F'1$ VHTXHQFHV RI WKUHH
GLIIHUHQW JHQHV :H XVHG WKH WZR PXWDQW JHQHV
ZKLWH HJJ  Z DQG *LDOR $VFROL WUDQVOXFHQW
RJ ,W ZDV NQRZQ WKDW Z FRGHV WKH %RPE\[
ZKLWH JHQH %PZK DQG RJ FRUUHVSRQGV WR
PRO\EGHQXP FRIDFWRU VXOIXUDVH JHQH 0R&R
7KH PXWDWLRQ RI %PZK SURGXFHV WKH ZKLWH HJJ
DQG H\HV DQG WUDQVOXFHQW LQWHJXPHQW 7KH
PXWDWLRQ RI 0R&R FDXVHG WKH WUDQVOXFHQW
LQWHJXPHQW DW ODUYDO VWDJH ,Q DGGLWLRQ ZH
FRQVWUXFWHG WKH YHFWRU WR UHSUHVV WKH H[SUHVVLRQ RI
ILEURLQ + FKDLQ JHQH ILE+ 7KH WUDQVJHQLF VWUDLQ
KDYLQJ HDFK 51$L FRQVWUXFWV 8$6%PZK,5
8$60R&R,5 DQG 8$6ILE+,5 ZDV JHQHUDWHG
E\ WKH RUGLQDO PHWKRG IRU JHUP
OLQHWUDQVIRUPDWLRQ XVLQJ WKH WUDQVSRVRQ
SLJJ\%DF DQG PDWHG ZLWK *$/ VWUDLQV :KHQ
8$6%PZK,5 VWUDLQ ZDV PDWHG ZLWK *DO OLQH
ZLWK D SURPRWHU RI %RPE\[ F\WRSODVPLF DFWLQ
JHQH $*$/ WKH SDUW RI WKH LQWHJXPHQW RI WKH
ODUYDH ZLWK WKH ERWK JHQHV EHFDPH WUDQVOXFHQW
DQG IRUPHG PRVDLF SDWWHUQ PL[HG ZLWK WKH
WUDQVOXFHQW DQG RSDTXH UHJLRQV 7KH DUHD RI WKH
WUDQVOXFHQW LQWHJXPHQW ZDV LQFUHDVHG ZKHQ WKH
LQWURGXFHG JHQH SUHVHQW LQ KRPR]\JRXV 7KH
FRQWHQW RI XULF DFLG LQ WKH LQWHJXPHQW LQ WKH
ODUYDH ZLWK WKH ERWK JHQHV ZDV ORZHUHG FRPSDUHG
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH WR WKH QRUPDO VWUDLQ +RZHYHU WKH PRUSKRORJLFDO
FKDQJH ZDV QRW REVHUYHG ZKHQ WKH 8$60R&R,5
JHQH ZDV H[SUHVVHG E\ $*$/ :H LQWHUSUHWHG
WKH UHVXOW WKDW WKH UHSUHVVLRQ RI WKH H[SUHVVLRQ RI
0R&R LV QRW HQRXJK WR LQGXFH WKH PRUSKRORJLFDO
FKDQJH LQ WKH VLONZRUP :KHQ WKH ODUYD KDYLQJ
WKH 8$6ILE+,5 VHTXHQFH DQG WKH *$/ JHQH
ZLWK WKH SURPRWHU RI ILEURLQ / FKDLQ JHQH ZDV
UHDUHG WKH FRFRRQ VKHOO ZHLJKW ZDV OLJKWHU WKDQ
WKDW RI WKH FRQWURO DQG WKH UHGXFWLRQ RI WKH ILEURLQ
+ FKDLQ P51$ ZDV REVHUYHG :H FRQFOXGHG IURP
WKH UHVXOWV WKDW WKH UHGXFWLRQ RI WKH P51$ RI WKH
WDUJHW JHQH RFFXUUHG E\ RXU PHWKRG DQG WKDW WKH
LQGXFLEOH 51$L PHWKRG GHYHORSHG LQ RXU
H[SHULPHQW LV XVHIXO IRU WKH VWXG\ RI JHQH IXQFWLRQ
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'HSDUWPHQW RI $JULFXOWXUDO %LRWHFKQRORJ\
$JULFXOWXUDO 8QLYHUVLW\ RI $WKHQV ,HUD 2GRV 
$WKHQV*UHHFHDNRXUWL#DXDJU
3KRWRSHULRGLF FORFNV DOORZ RUJDQLVPV WR SUHGLFW
WKH FRPLQJ VHDVRQ ,Q LQVHFWV WKH VHDVRQDO
DGDSWLYH UHVSRQVH PDLQO\ WDNHV WKH IRUP RI
GLDSDXVH 7KRXJK RXU NQRZOHGJH RI WKH PROHFXODU
GHWDLOV RI WKH FLUFDGLDQ FORFN KDV DGYDQFHG
UDSLGO\ WKH IXQFWLRQDO HOHPHQWV RI WKH
SKRWRSHULRGLF FORFN UHPDLQ ODUJHO\ XQNQRZQ $V D
VWHS WR DSSURDFK WKLV LVVXH ZH UHSRUW KHUH WKH
VHTXHQFHV DQG H[SUHVVLRQ SDWHUQV RI SHULRG SHU
WLPHOHVV WLP F\FOH F\F DQG FU\SWRFKURPH
FU\ P51$V LQ WKH FRUQ VWDON ERUHU 6HVDPLD
QRQDJULRLGHV /HSLGRSWHUD 1RFWXLGDH
1XFOHRWLGH DQG GHGXFHG DPLQR DFLG VHTXHQFHV RI
WKH JHQHV LQ 6 QRQDJULRLGHV VKRZ KLJK VLPLODULW\
WR KRPRORJRXV JHQHV LQ RWKHU LQVHFWV WKDW KDYH
EHHQ LQYHVWLJDWHG 6 QRQDJULRLGHV 7KH 3(5,2'
KDV LQ 3$6 GRPDLQ WKH SHQWDSHSWLGH *73(.OLNH
VHTXHQFH $ GLHO UK\WKPLFLW\ RI SHU DQG WLP
P51$ DEXQGDQFH ZDV GHWHFWHG LQ WKH ODUYDH
KHDGV SHDN GXULQJ VFRWRSKDVH ZKLOH FU\ DQG
F\F P51$ DEXQGDQFH UHPDLQHG IDLUO\ FRQVWDQW
WKURXJKRXW 7KH DEXQGDQFH RI F\F P51$ ZDV
TXDLWH ORZ ZKHQ FRPSDUHG WR SHU WLP DQG FU\
P51$ 5HDULQJ WHPSHUDWXUH DIIHFWHG WKH DPRXQW
RI SHU DQG WLP P51$V DEXQGDQFH RI SHU P51$
LQFUHDVHG DW  & ZKHQ FRPSDUHG WR  & EXW
WKDW RI WLP P51$ GHFUHDVHG 3KRWRSHULRG
LQIOXHQFHG WKH H[SUHVVLRQ SDWWHUQV RI SHU DQG WLP
P51$ WKH SHDN RI SHU P51$ H[SUHVVLRQ VKLIWHG
LQ FRQFHUW ZLWK RQVHW RI WKH VFRWRSKDVH ZKLOH D
VKLIW LQ WLP P51$ H[SUHVVLRQ ZDV OHVV
SURQRXQFHG 7KH DPSOLWXGH RI WLP P51$ ZDV
VHYHUHO\ GDPSHQHG XQGHU ORQJ GD\OHQJWK EXW WKDW
RI SHU P51$ ZDV QRW DIIHFWHG 7KHVH GLVWLQFW
SDWWHUQV RI H[SUHVVLRQ VXJJHVW WKDW WKLV
LQIRUPDWLRQ FRXOG EH XVHG WR GHWHUPLQH
SKRWRSHULRGLF UHVSRQVHV VXFK DV GLDSDXVH 7KH
SURMHFW LV FRIXQGHG E\ HXURSHDQ VRFLDO IXQG
 DQG QDWLRQDO UHVRXUFHV   23
('8&$7,21,
Cellular response to DNA double
strand breaks (DSBs) in cultured
silkworm cells
7 .XVDNDEH + 0RQ 0 7DNDKDVKL -0 /HH <
.DZDJXFKL
/DERUDWRU\ RI 6LONZRUP 6FLHQFH .\XVKX
8QLYHUVLW\ *UDGXDWH 6FKRRO RI %LRUHVRXUFH DQG
%LRHQYLURQPHQWDO 6FLHQFHV +DNR]DNL 
)XNXRND  -DSDQ
NXVDNDEH#DJUN\XVKXXDFMS
'1$ GRXEOHVWUDQG EUHDNV '6%V FDXVHG E\ D
YDULHW\ RI HQGRJHQRXV DQG H[RJHQRXV
'1$GDPDJLQJ DJHQWV DUH RQH RI WKH PRVW
VHULRXV IRUPV RI '1$ GDPDJH WKDW RFFXUV LQ D
FHOO
V JHQRPH DQG WKXV SUHVHUYLQJ JHQRPLF
LQWHJULW\ LQ DOO RUJDQLVPV LV DQ HVVHQWLDO SURFHVV
&RPSDUHG ZLWK RWKHU RUJDQLVPV LQVHFWV DUH
EHOLHYHG WR H[KLELW D SURQRXQFHG UHVLVWDQFH WR ,5
&HOOV IURP LQVHFWV DOVR UHWDLQ WKLV SURQRXQFHG
LQWULQVLF UHVLVWDQFH WR ,5 HYHQ ZKHQ SUROLIHUDWLQJ
LQ YLWUR 7KHVH ILQGLQJV SRLQW RXW WKH SUHVHQFH RI
DQ LQKHUHQW FHOOXODU EDVLV IRU WKH UHVLVWDQFH DQG
OHDG WR WKH K\SRWKHVLV WKDW LQVHFW SRVVHVV WKH
VSHFLILF PHFKDQLVPV IRU SURWHFWLQJ WKHPVHOYHV
IURP '1$ GDPDJH LQGXFHG E\ ,5 ,Q WKLV VWXG\
ZH IRFXVHG RQ WKH FHOO F\FOH UHJXODWLRQ UHVSRQVH WR
'6% E\ Ƣ DQG 89 LUUDGLDWLRQ LQ WKH FXOWXUHG
VLONZRUP FHOOV %P1 8SRQ WKH VHULRXV '1$
GDPDJH %P1 FHOOV DUUHVWHG FHOO F\FOH DW WKH
*0 SKDVH E\ ƢLUUDGLDWLRQ EXW QRW DW * RU 6
SKDVH ,Q FRQVWUDVW WR WKH PDPPDOLDQ FHOOV WKH
DSRSWLF FHOO GHDWK DIWHU WKH LUUDGLDWLRQ FRXOG QRW
EH GHWHFWHG LQ WKH %P1 :H DUH DQDO\]LQJ WKH
DFWLYDWLRQ RI VHQVRU SURWHLQV DIWHU '6% LQGXFWLRQ
LQWKHVLONZRUPFHOOV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH The interaction of the Cotesia
congregata bracovirus CcV1
protein with Manduca sexta
hemolin
9 /DEURSRXORX 9 'RXULV ' 6WHIDQRX &
0DJNULRWL ( $QGURQRSRXORX / 6ZHYHUV DQG .
,DWURX
,QVHFW 0ROHFXODU *HQHWLFV DQG %LRWHFKQRORJ\
*URXS ,QVWLWXWH RI %LRORJ\ 1DWLRQDO &HQWHU IRU
6FLHQWLILF 5HVHDUFK ³'HPRNULWRV´ 32 %R[ 
*5   $JKLD 3DUDVNHYL $WKHQV *UHHFH
EHVODEUR#PDLOGHPRNULWRVJU
'XULQJ SDUDVLWL]DWLRQ HQGRV\PELRWLF
SRO\GQDYLUXVHV 3'9V DVVRFLDWHG ZLWK WKH IHPDOH
K\PHQRSWHUDQ SDUDVLWRLG ZDVS &RWHVLD
FRQJUHJDWD DUH LQMHFWHG LQWR WKH OHSLGRSWHUDQ
KRVW 0DQGXFD VH[WD WRJHWKHU ZLWK WKH HPEU\RV RI
WKH SDUDVLWRLG 3'9V GR QRW UHSOLFDWH LQ WKH
OHSLGRSWHUDQ KRVW EXW WKH H[SUHVVLRQ RI WKHLU
JHQHV LQ WKH KRVW FHOOV FDXVHV SK\VLRORJLFDO
DOWHUDWLRQV DQG VXSSUHVVLRQ RI WKH KRVW¶V LPPXQH
V\VWHP 7R LGHQWLI\ KHPRF\WH SURWHLQV RI
0DQGXFD VH[WD WKDW LQWHUDFW ZLWK 3'9 SURWHLQV RI
& FRQJUHJDWD ZH HPSOR\HG WKH \HDVW WZRK\EULG
DVVD\ DV D VFUHHQLQJ WRRO IRU D F'1$ SUH\ OLEUDU\
PDGH IURP QRQLPPXQL]HG 0 VH[WD KHPRF\WHV
DJDLQVW WZR & FRQJUHJDWD 3'9HQFRGHG SURWHLQV
EDLWV &F9 DQG &F9DQN 7KH VFUHHQLQJ SURFHVV
UHVXOWHG LQ WKH GHWHFWLRQ RI VHYHUDO SXWDWLYHO\
LQWHUDFWLQJ KHPRF\WH SURWHLQV 6HTXHQFH DQDO\VLV
RI WKH KHPRF\WH FORQHV ZKRVH SURGXFWV LQWHUDFW
ZLWK &F9 LQ \HDVW VKRZHG WKDW WKH FORQHV HQFRGH
KHPROLQ DQG D VHULQH SURWHDVHOLNH SURWHLQ
63+ ZKLOH OHERFLQ KHPROLQ VFROH[LQ
WUDQVIHUULQ DQG VHUSLQ ZHUH LGHQWLILHG DV
LQWHUDFWLQJ SUH\V IRU WKH &F9DQN EDLW 0RVW RI WKH
SXWDWLYHO\ LQWHUDFWLQJ SURWHLQV SDUWLFLSDWH LQ WKH
LPPXQH UHVSRQVH RI WKH KRVW DQG DOO LQWHUDFWLRQV
KDYH EHHQ FRQILUPHG WR RFFXU LQ \HDVW FHOOV 7R
FKDUDFWHUL]H IXUWKHU WKH LQWHUDFWLRQ EHWZHHQ &F9
D VHFUHWHG SURWHLQ ZLWK SUHGLFWHG DQG REVHUYHG
PROHFXODU ZHLJKWV RI  N'D DQG N'D
UHVSHFWLYHO\ FRQWDLQLQJ FRLOHG FRLO V\QGHFDQ DQG
SUROLQH ULFK GRPDLQV DQG VHYHUDO 2 DQG
1JOFRV\ODWLRQ VLWHV DQG KHPROLQ D PDMRU
LPPXQH UHVSRQVH SURWHLQ RI 0 VH[WD WKH WZR
SURWHLQV ZHUH H[SUHVVHG DV HSLWRSHWDJJHG IRUPV
LQ OHSLGRSWHUDQ FHOOV &RLPPXQRSUHFLSLWDWLRQ
DQG FKHPLFDO FURVVOLQNLQJ DVVD\V HPSOR\LQJ WKH
UHFRPELQDQW SURWHLQV FRQILUPHG WKH GHGXFHG
LQWHUDFWLRQV )XUWKHU IXQFWLRQDO VWXGLHV VXJJHVW
WKDW &F9 FDQ DOWHU VRPH RI WKH KHPROLQ¶V
IXQFWLRQV LQFOXGLQJ LWV FDSDFLW\ WR FDXVH
DJJOXWLQDWLRQ RI ( FROL EDFWHULD DQG LWV ELQGLQJ WR
LPPRELOL]HG OLSRSRO\VDFFKDULGHV )XUWKHUPRUH
&F9 ZDV VKRZQ WR EH DFWLYHO\ XSWDNHQ E\
%7,71% +LJK)LYH70 FXOWXUHG FHOOV LQ
YLWUR DQG %RPE\[ PRUL KHPRF\WHV XSRQ LQ YLYR
LQMHFWLRQ LQWR ODUYDH )XWXUH VWXGLHV DLP DW WKH
IXUWKHU HOXFLGDWLRQ RI WKH UROH RI &F9 LQ WKH
LPPXQH VXSSUHVVLRQ UHVSRQVH E\ 3'9V PRUH
VSHFLILFDOO\ LWV SXWDWLYH LQKLELWLRQ RI KHPROLQ DQG
63+ IXQFWLRQ $OVR WKH SRVVLEOH IXQFWLRQ RI
&F9DQN LQ WKH LQKLELWLRQ RI WKH 1)Ʃ%PHGLDWHG
WUDQVFULSWLRQDO UHVSRQVH WR LQIHFWLRQ ZLOO EH
HYDOXDWHG
Analysis of the first Banchinae
polydnavirus genome sequence: A
comparison with Bracovirus and
Ichnovirus genomes
5 /DSRLQWH . 7DQDND : %DUQH\- 
:KLWILHOG - %DQNV & %pOLYHDX ' 6WROW]
%$:HEE0&XVVRQ
/DXUHQWLDQ )RUHVWU\ &HQWUH 1DWXUDO 5HVRXUFHV
&DQDGD &DQDGLDQ )RUHVW 6HUYLFH  UXH GX
3(36 6DLQWH)R\ 4& *9 & &DQDGD 'HS RI
(QWRPRORJ\ 8QLYHUVLW\ RI .HQWXFN\ /H[LQJWRQ
.<  86$ 'HSW RI (QWRPRORJ\
8QLYHUVLW\ RI ,OOLQRLV DW 8UEDQD&KDPSDLJQ
8UEDQD ,/  86$ 'HSW RI 0LFURELRORJ\
DQG ,PPXQRORJ\ 'DOKRXVLH 8QLYHUVLW\ +DOLID[
16%++&DQDGDFXVVRQ#FIOIRUHVWU\FD
7R RYHUFRPH SK\VLRORJLFDO EDUULHUV HQFRXQWHUHG
LQ WKHLU KRVWV PDQ\ LFKQHXPRQLG DQG EUDFRQLG
HQGRSDUDVLWRLGV WUDQVPLW D SRO\GQDYLUXV 3'9 WR
FDWHUSLOODUV GXULQJ SDUDVLWL]DWLRQ 7KH YLUDO
HQWLWLHV FDUULHG E\ ZDVSV RI HDFK IDPLO\ KDYH EHHQ
DVVLJQHG WR VHSDUDWH WD[D LFKQRYLUXV ,9 DQG
EUDFRYLUXV %9 UHVSHFWLYHO\ $OWKRXJK WKH\ DUH
EHOLHYHG WR KDYH QR GLUHFW FRPPRQ DQFHVWRU ,9V
DQG %9V VKDUH VHYHUDO IHDWXUHV LQFOXGLQJ D
VHJPHQWHG GV'1$ JHQRPH DQG ZDVSUHVWULFWHG
UHSOLFDWLRQ IURP FKURPRVRPDOO\ LQWHJUDWHG
SURYLUDO '1$ KRZHYHU WKH SURWHLQV HQFRGHG E\
WKHLU JHQRPHV DSSHDU ODUJHO\ XQUHODWHG $OO ,9V
FKDUDFWHUL]HG WR GDWH DUH IRXQG LQ VSHFLHV RI WKH
LFKQHXPRQLG VXEIDPLO\ &DPSRSOHJLQDH $V D
FRQVHTXHQFH OLWWOH LV NQRZ DERXW WKH 3'9
SDUWLFOHV FDUULHG E\ ZDVSV RI WKH VXEIDPLO\
%DQFKLQDH WKH RQO\ RWKHU LFKQHXPRQLG WD[RQ
NQRZQ WR FDUU\ WKHVH XQXVXDO YLUXVHV +HUH ZH
UHSRUW RQ WKH JHQRPH VHTXHQFH DQDO\VLV RI D 3'9
WUDQVPLWWHG WR WKH VSUXFH EXGZRUP
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH &KRULVWRQHXUD IXPLIHUDQD E\ WKH EDQFKLQH
SDUDVLWRLG *O\SWD IXPLIHUDQDH :LWK DQ DJJUHJDWH
JHQRPH VL]H RI a NE DQG  JHQRPH
VHJPHQWV WKLV YLUXV GLVSOD\V D GHJUHH RI JHQRPH
VHJPHQWDWLRQ WKDW IDU H[FHHGV OHYHOV UHSRUWHG IRU
%9V DQG FDPSRSOHJLQH ,9V 7KH VL]H UDQJH RI LWV
JHQRPH VHJPHQWV  ±  NE PHGLDQ  NE LV
DOVR VLJQLILFDQWO\ ORZHU WKDQ WKDW ZKLFK LV
REVHUYHG LQ WKHVH ODWWHU WZR JURXSV $V UHSRUWHG
IRU RWKHU 3'9V WKH SUHGLFWHG 25)V RI WKLV YLUXV
FOXVWHU LQWR JHQH IDPLOLHV LQFOXGLQJ WKH YLUDO
DQN\ULQ DQN IDPLO\ EXW SK\ORJHQHWLF DQDO\VLV
VXJJHVWV WKDW WKH DQN JHQHV RI WKH *I YLUXV DUH
PRUH FORVHO\ UHODWHG WR WKRVH SUHGLFWHG IURP %9
WKDQ ,9 JHQRPHV :LWK  UHSUHVHQWDWLYHV
SURWHLQ W\URVLQH SKRVSKDWDVHV 373V PDNH XS
WKH ODUJHVW JHQH IDPLO\ RI WKLV YLUXV 373V DUH DOVR
YHU\ DEXQGDQW LQ %9 JHQRPHV EXW WKRVH RI WKH *I
YLUXV DQG %9V IRUP GLVWLQFW SK\ORJHQHWLF FOXVWHUV
:H EHOLHYH WKDW WKH XQLTXH JHQRPLF IHDWXUHV RI
WKH SUHVHQW EDQFKLQH YLUXV DORQJ ZLWK WKH
SUHYLRXVO\ UHSRUWHG PRUSKRORJLFDO VLQJXODULWLHV RI






%LR ,QVWLWXWH &(6$5 'HSW *HQHWLFV
8QLYHUVLW\ RI 0HOERXUQH 3DUNYLOOH 9LFWRULD 
$XVWUDOLD 0D[ 3ODQFN ,QVWLWXWH IRU &KHPLFDO
(FRORJ\ 'HSDUWPHQW RI (QWRPRORJ\
+DQV.QRHOO6WU  -HQD ' *HUPDQ\
VOHH#SJUDGXQLPHOEHGXDX
7R GHWHUPLQH WKH GHJUHH RI FKURPRVRPDO
FRQVHUYDWLRQ LQ /HSLGRSWHUD ZH PDSSHG D FRUH
VHW RI  DQFKRU ORFL LQ WKH FRWWRQ EROOZRUP
+HOLFRYHUSD DUPLJHUD DQG WKH (XURSHDQ FRUQ
ERUHU 2VWULQLD QXELODOLV 0RVW RI WKH DQFKRUV ZHUH
ULERVRPDO SURWHLQ JHQHV ZKLFK DUH JHQHUDOO\
VLQJOHFRS\ LQ LQVHFW JHQRPHV DQG KDYH KLJKO\
FRQVHUYHG VHTXHQFHV RQ WKH DPLQR DFLG OHYHO 7KH
GHJUHH RI '1$ VHTXHQFH VLPLODULW\ LV KLJK HQRXJK
IRU F'1$ SUREHV IURP RQH VSHFLHV WR JLYH
K\EULGL]DWLRQ VLJQDOV RQ 6RXWKHUQ EORWV PDGH
IURP '1$ RI RWKHU OHSLGRSWHUDQ VSHFLHV ZKLOH
WKHUH LV VXIILFLHQW SRO\PRUSKLVP LQ LQWURQV DQG
IODQNLQJ 875 VHTXHQFHV IRU PDSSLQJ :H
FRPSDUHG RXU UHVXOWV ZLWK DYDLODEOH LQIRUPDWLRQ
IURP %RPE\[ PRUL :H IRXQG D KLJK GHJUHH RI
V\QWHQ\ FRRFFXUUHQFH RI WKH VDPH DQFKRUV RQ
WKH VDPH FKURPRVRPH EXW QRW DOZD\V WKH VDPH
FROOLQHDULW\ RUGHU RI WKH DQFKRUV ZLWKLQ WKH
FKURPRVRPH 7KH PRVW IUHTXHQW YLRODWLRQV RI
V\QWHQ\ LQYROYHG JHQH GXSOLFDWLRQ RI ULERVRPDO
SURWHLQ JHQHV ZKLFK VHHP WR EH OLQHDJHVSHFLILF
,Q FRPSDULQJ VSHFLHV ZLWK GLIIHUHQW FKURPRVRPH
QXPEHUV WKHUH PXVW EH DW OHDVW VRPH YLRODWLRQV RI
V\QWHQ\ 2QH ODUJH OLQNDJH JURXS VKRZHG VRPH
JHQH RUGHU GLIIHUHQFHV DPRQJ WKH VSHFLHV
LQGLFDWLQJ WKDW VRPH LQWUDFKURPRVRPDO
UHDUUDQJHPHQWV KDYH WDNHQ SODFH 7KXV V\QWHQ\
GRHV QRW DOZD\V LPSO\ FROOLQHDULW\ &XUUHQWO\ WKH
GHQVLW\ RI PDUNHU ORFL OLPLWV RXU DELOLW\ WR WHVW WKLV
RQ WKH VPDOOHU FKURPRVRPHV ZH VXJJHVW PHWKRGV
WRRYHUFRPHWKLVOLPLWDWLRQ
Role of the RNA triphosphatase
activity of baculovirus LEF-4 in late
gene expression and viral
replication
<L/LDQG/LQGD$*XDULQR
'HSDUWPHQW RI (QWRPRORJ\ 7H[DV $	0
8QLYHUVLW\ &ROOHJH 6WDWLRQ 7;  86$
OJXDULQR#WDPXHGX
%DFXORYLUXV HQFRGH DQ 51$ SRO\PHUDVH WKDW
WUDQVFULEHV YLUDO ODWH JHQHV 7KLV  VXEXQLW
FRPSOH[ DOVR KDV SURPRWHU UHFRJQLWLRQ P51$
FDSSLQJ DQG SRO\DGHQ\ODWLRQ DFWLYLWLHV 7KH
FDSSLQJ DFWLYLW\ KDV EHHQ PDSSHG WR WKH /()
VXEXQLW ZKLFK KDV JXDQ\OWUDQVIHUDVH *7DVH DQG
51$ WULSKRVSKDWDVH DFWLYLWLHV 573DVH
7UDQVLHQW H[SUHVVLRQ DVVD\V DV ZHOO DV WKH
LVRODWLRQ RI D WHPSHUDWXUH VHQVLWLYH YLUXV LQGLFDWH
WKDW WKH /() VXEXQLW LV UHTXLUHG IRU ODWH JHQH
H[SUHVVLRQ DQG YLUXV UHSOLFDWLRQ ,Q DGGLWLRQ
FRQVWUXFWLRQ RI /() NQRFNRXW YLUXV LQGLFDWHV
WKDW WKH *7DVH IXQFWLRQ LV UHTXLUHG IRU YLUDO
UHSOLFDWLRQ +HUH ZH UHSRUW RQ WKH UHTXLUHPHQW
IRU 573DVH DFWLYLW\ 7R DGGUHVV WKH UROH RI
EDFXORYLUXV 573DVH DFWLYLW\ VLWH VSHFLILF
PXWDWLRQV ZHUH FRQVWUXFWHG WKDW GHVWUR\HG
573DVH DFWLYLW\ LQ /() ZLWKRXW DIIHFWLQJ *7DVH
DFWLYLW\ 7KH PXWDQW FRQVWUXFWV ZHUH WHVWHG IRU WKH
DELOLW\ WR VXSSRUW ODWH JHQH H[SUHVVLRQ E\
WUDQVLHQW DVVD\ DQG DOVR UHFRQVWUXFWHG LQWR ZKROH
YLUXV WR GHWHUPLQH OHYHOV RI YLUXV UHSOLFDWLRQ LQ WKH
DEVHQFH RI 573DVH DFWLYLW\ 7UDQVLHQW H[SUHVVLRQ
DVVD\V UHYHDOHG WKDW 573DVH DFWLYLW\ ZDV
GLVSHQVDEOH DV UHSRUWHU OHYHOV ZHUH RQO\ VOLJKWO\
GHFUHDVHG DV FRPSDUHG WR ZLOGW\SH SURWHLQ
5HVXOWV ZLWK PXWDQW YLUXV ZHUH VLPLODU 1R YLDEOH
YLUXV ZDV UHFRYHUHG LQ WKH DEVHQFH RI /() RU
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH ZLWK D /() PXWDQW FRQWDLQLQJ D FULWLFDO
VXEVWLWXWLRQ ZLWKLQ WKH *7DVH GRPDLQ 573DVH
PXWDQWV KRZHYHU ZHUH YLDEOH DQG IXUWKHUPRUH
WKH \LHOGV RI LQIHFWLRXV YLUXV ZHUH
LQGLVWLQJXLVKDEOH IURP ZLOGW\SH 7KH ODFN RI D
UHTXLUHPHQW IRU 573DVH IXQFWLRQ ZDV VXUSULVLQJ
DV WKLV HQ]\PH DFWLYLW\ LV UHTXLUHG IRU WKH
IRUPDWLRQ RI DQ DXWKHQWLF FDS VWUXFWXUH ZKLFK LV
UHTXLUHG IRU HIILFLHQW WUDQVODWLRQ 7KLV VXJJHVWV
WKDW HLWKHU WKH KRVW HQ]\PH RU WKH YLUDO SURWHLQ
373 ZKLFK DOVR KDV 51$ WULSKRVSKDWDVH DFWLYLW\
FDQVXEVWLWXWHIRU/()
Genetic mapping and analysis of
quantitative trait loci affecting
cocoon quality in the silkworm,
Bombyx mori
0XZDQJ /L 0LQKXL /L 4LXKRQJ *XR ;XH[LD
0LDR &KHQJ[LDQJ +RX +RQJ[XDQ /LQ
<RQJSLQJ+XDQJ
,QVWLWXWH RI 3ODQW 3K\VLRORJ\ DQG (FRORJ\
6KDQJKDL ,QVWLWXWHV IRU %LRORJLFDO 6FLHQFHV
&KLQHVH $FDGHP\ RI 6FLHQFHV 6KDQJKDL 
35 &KLQD 6HULFXOWXUDO 5HVHDUFK ,QVWLWXWH
&KLQHVH $FDGHP\ RI $JULFXOWXUDO 6FLHQFHV
=KHQMLDQJ35&KLQDPZOL#VLEVDFFQ
$ EDFNFURVVHG SRSXODWLRQ %& ZDV GHULYHG IURP
D FURVV EHWZHHQ -LQJVRQJ DQG /DQ 665
WHFKQLTXH ZDV HPSOR\HG IRU PDSSLQJ 47/V 7KH
47/V IRU WKH ZKROH FRFRRQ ZHLJKW FRFRRQ VKHOO
ZHLJKW UDWLR RI FRFRRQ VKHOO ZHLJKW RI SXSDH ZHUH
DQDO\]HG DQG  47/V ZHUH GHWHFWHG EDVHG RQ WKH
FRQVWUXFWHG OLQNDJH PDS 7KUHH 47/V IRU ZKROH
FRFRRQ ZHLJKW SXSDO ZHLJKW DQG FRFRRQ VKHOO
ZHLJKW ZHUH ORFDOL]HG RQ OLQNDJH JURXS  DQG 
UHVSHFWLYHO\ DQG  RI WKH 47/V ZHUH RQ WKH VDPH
ORFXV WKH RWKHU RQH ZDV RQ GLIIHUHQW ORFXV RI
JURXS  7ZR 47/V IRU FRFRRQ VKHOO UDWLR ZHUH
ORFDOL]HG RQ OLQNDJH JURXS  DQG  7KHVH
UHVXOWV SURYLGH DQ LPSRUWDQW EDVH IRU WKH PDUNHU
DVVLVWHGEUHHGLQJRIWKHVLONZRUP
Development and analysis of an
EST database from the moth
Choristoneura fumiferana
/DQ /L  6LFKXQ =KHQJ  7LP /DGG' D \ X
=KDQJ 'HERUDK %XKOHUV 3HWHU - .UHOO %DVLO
0 $ULI $UWKXU 5HWQDNDUDQ DQG 4LOL )HQJ DQG
'DQLHO'RXFHW
*UHDW /DNHV )RUHVWU\ &HQWUH &DQDGLDQ )RUHVW
6HUYLFH  4XHHQ 6WUHHW (DVW 6DXOW 6WH 0DULH
2QWDULR &DQDGD 3$ ( 'HSDUWPHQW RI
0ROHFXODU DQG &HOOXODU %LRORJ\ 8QLYHUVLW\ RI
*XHOSK *XHOSK 21 &DQDGD 1* : &ROOHJH
RI /LIH 6FLHQFHV 6RXWK &KLQD 1RUPDO 8QLYHUVLW\
*XDQJ]KRX&KLQD'DQ'RXFHW#15&DQJFFD
$Q H[SUHVVLRQ VHTXHQFH WDJ UHVRXUFH IURP WKH
VSUXFH EXGZRUP &KRULVWRQHXUD IXPLIHUDQD KDV
EHHQ GHYHORSHG WR H[SDQG WKH NQRZOHGJH RQ EDVLF
ELRORJLFDO SURFHVVHV LQ WKLV LQVHFW VXFK DV
GHYHORSPHQW DQG LPPXQH GHIHQVH &ORVH WR
 (67V IURP VL[ QRUPDOL]HG F'1$ OLEUDULHV
HSLGHUPLV IDW ERG\ DQG PLGJXW IURP ODUYDH
PROWLQJ IURP WK WR WK LQVWDU VWDJHV HPEU\R
GLDSDXVLQJ VHFRQG LQVWDU DQG DGXOW KHDG ZHUH
DQDO\]HG 7KH (67V KDYH EHHQ DVVHPEOHG LQWR
DSSUR[LPDWHO\  XQLJHQHV $ GDWD SLSHOLQH RI
JHQHUDWLRQ DQG DQDO\VLV RI (67 GDWD KDV EHHQ
GHYHORSHG LQFOXGLQJ UDZ VHTXHQFHV VFUHHQLQJ
VHTXHQFH GHFRQWDPLQDWLRQ WULPPLQJ
DVVHPEOLQJ DQQRWDWLRQ DQG JHQH RQWRORJ\
FODVVLILFDWLRQ $QQRWDWLRQ ZDV FRQGXFWHG DJDLQVW
WKH SURWHLQ GDWDEDVH 6ZLVV3URW7U(0%/ DQG WKH
*HQ%DQN RI 1&%, 7KH XQLTXH VHTXHQFHV ZHUH
FODVVLILHG DFFRUGLQJ WR WKHLU PROHFXODU IXQFWLRQ
FHOOXODU ORFDWLRQ DQG ELRORJLFDO SURFHVV E\ XVLQJ
WKH *HQH 2QWRORJ\ FODVVLILFDWLRQ V\VWHP $ VSUXFH
EXGZRUP (67 GDWDEDVH FRQWDLQLQJ KLJK TXDOLW\
(67 WKDW DUH YHFWRUIUHH DQG DW OHDVW ES LQ
OHQJWK KDV EHHQ HVWDEOLVKHG DQG FDQ EH VHDUFKHG
E\ %/$67 DQG .H\ZRUG 7KH UHODWLRQDO GDWDEDVH
FRPSULVHV LQIRUPDWLRQ RI FORQH ,' JHQH
GHVFULSWLRQ (67 QXPEHUV *2 FODVVLILFDWLRQ $
IXUWKHU ELRLQIRUPDWLFV DQDO\VLV RI WUDQVFULSWV RI
WKH VSUXFH EXGZRUP LV EDVHG RQ WKH DQQRWDWHG
GDWDUHVRXUFHV
Prostaglandin signaling and cAMP




(GQLOGR 0DFKDGR /XF 6ZHYHUV DQG .RVWDV
,DWURX
,QVWLWXWR GH %LRItVLFD GR 5LR GH -DQHLUR GD 8)5-
%UD]LO ,QVWLWXWH RI %LRORJ\ 1&65 ³'HPRNULWRV´
$WKHQV *UHHFH VZHYHUV#ELRGHPRNULWRVJU
LDWURX#ELRGHPRNULWRVJU
,Q YLWUR FXOWXUHV KDYH VKRZQ WKDW IROOLFOH
GHYHORSPHQW LQ WKH RYDU\ RI WKH VLONPRWK
%RPE\[ PRUL RFFXUV DXWRQRPRXVO\ IURP HDUO\
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH VWDJHV DW PLGYLWHOORJHQHVLV XQWLO WKH FRPSOHWLRQ
RI FKRULRJHQHVLV ([SHULPHQWV PHDVXULQJ WKH
NLQHWLFV RI IROOLFOH GHYHORSPHQW LQGLFDWH WKDW
IROOLFOHV HQWHU DQG FRPSOHWH FKRULRJHQHVLV ZLWK
VLPLODU UDWHV LQ LQ YLWUR FXOWXUHV DV LQ YLYR :KLOH
WKH DERYH H[SHULPHQWV VXJJHVW WKDW IROOLFOHV
GHYHORS DFFRUGLQJ WR DQ HQGRJHQRXV
GHYHORSPHQWDO SURJUDP WKDW GRHV QRW UHTXLUH DQ\
DGGLWLRQDO IDFWRUV IURP WLVVXHV RXWVLGH WKH
RYDULROH WKH\ GR QRW H[FOXGH WKH SRVVLELOLW\ RI
DXWRFULQHSDUDFULQH VLJQDOLQJ DPRQJ IROOLFOHV RI
GLIIHUHQW VWDJHV ZLWKLQ WKH VDPH RYDULROH WR
FRRUGLQDWH WKH VLPXOWDQHRXV SURJUHVVLRQ RI
IROOLFOH GHYHORSPHQW 3URVWDJODQGLQV DUH
R[\JHQDWHG PHWDEROLWHV RI WKH &
SRO\XQVDWXUDWHG IDWW\ DFLG DUDFKLGRQLF DFLG WKDW
HVVHQWLDOO\ IXQFWLRQ DV SDUDFULQH PHGLDWRUV LQ D
YDULHW\ RI SK\VLRORJLFDO SURFHVVHV VXFK DV WLVVXH
GLIIHUHQWLDWLRQ UHSURGXFWLRQ DQG LPPXQLW\
5HFHQW H[SHULPHQWV KDYH VKRZQ WKDW
SURVWDJODQGLQV SOD\ D FULWLFDO UROH LQ WKH
UHJXODWLRQ RI WKH WUDQVLWLRQ IURP YLWHOORJHQHVLV WR
FKRULRJHQHVLV 2YDULROHV FXOWXUHG LQ WKH SUHVHQFH
RI DVSLULQ DQG LQGRPHWKDFLQ SRWHQW LQKLELWRUV RI
F\FORR[\JHQDVH WKH UDWHOLPLWLQJ HQ]\PH
LQYROYHG LQ SURVWDJODQGLQ ELRV\QWKHVLV
DFFXPXODWH IROOLFOHV DW WKH VWDJHV RI ODWH
YLWHOORJHQHVLV LQGLFDWLQJ WKDW D GHYHORSPHQWDO
DUUHVW RU GHOD\ RFFXUV SULRU WR WKH LQLWLDWLRQ RI
FKRULRJHQHVLV 7KHVH ILQGLQJV DUH FRUURERUDWHG E\
WKH GHWHFWLRQ E\ :HVWHUQ EORW DQDO\VLV RI KLJK
OHYHOV RI F\FORR[\JHQDVH SURWHLQ DW WKH
YLWHOORJHQHVLVFKRULRJHQHVLV WUDQVLWLRQ 7KH
GHYHORSPHQWDO GHOD\DUUHVW LQGXFHG E\
F\FORR[\JHQDVH LQKLELWRUV FDQ EH UHVFXHG E\
H[RJHQRXV DGGLWLRQ RI SURVWDJODQGLQV RU F$03
LQYRNLQJ D PRGHO LQ ZKLFK WKH ORFDO SURGXFWLRQ RI
SURVWDJODQGLQV LQGXFHV F$03 VLJQDOLQJ LQ WKH
IROOLFOHV DQG HQVXLQJ SURJUHVVLRQ WRZDUGV
FKRULRJHQHVLV 2XU UHVXOWV LQGLFDWH D PDMRU UROH
IRU SDUDFULQH RU DXWRFULQH VLJQDOLQJ E\
SURVWDJODQGLQV WR UHJXODWH WKH WUDQVLWLRQ IURP
YLWHOORJHQHVLV WR FKRULRJHQHVLV GXULQJ VLONPRWK
RRJHQHVLV
On the evolution of insect wings
.DOSDQD 0DNKLMDQL 9 %KDUDWKL 5DPDNULVKQDQ
.DQQDQDQG/66KDVKLGKDUD
&HQWHU IRU &HOOXODU DQG 0ROHFXODU %LRORJ\ 8SSDO
5RDG  +\GHUDEDG ,QGLD
VKDVKL#FFPEUHVLQ
6XSSUHVVLRQ RI ZLQJ IDWH DQG VSHFLILFDWLRQ RI
KDOWHUH IDWH LQ 'URVRSKLOD E\ WKH KRPHRWLF JHQH
8OWUDELWKRUD[ 8E[ LV D FODVVLFDO H[DPSOH RI +R[
UHJXODWLRQ RI VHULDO KRPRORJ\ /HZLV (% 
1DWXUH  ± ZKLFK KDV VHUYHG DV D
SDUDGLJP IRU XQGHUVWDQGLQJ KRPHRWLF JHQH
IXQFWLRQ 7KH GLIIHUHQWLDO GHYHORSPHQW RI ZLQJ
DQG KDOWHUH FRQVWLWXWHV D JRRG JHQHWLF V\VWHP WR
VWXG\ FHOO IDWH GHWHUPLQDWLRQ DW GLIIHUHQW OHYHOV
VXFK DV JURZWK FHOO VKDSH VL]H DQG LWV
ELRFKHPLFDO DQG SK\VLRORJLFDO SURSHUWLHV 7KH\
DOVR UHSUHVHQW WKH HYROXWLRQDU\ WUHQG WKDW KDV
HVWDEOLVKHG WKH GLIIHUHQFHV EHWZHHQ IRUH DQG KLQG
ZLQJV LQ LQVHFWV ,QWHUHVWLQJO\ 8E[ SURWHLQ LWVHOI
KDV QRW HYROYHG DPRQJVW WKH GLYHUVH LQVHFW
JURXSV DOWKRXJK WKHUH DUH VLJQLILFDQW GLIIHUHQFHV
LQ 8E[ VHTXHQFHV EHWZHHQ 'URVRSKLOD DQG
FUXVWDFHDQ $UWKURSRGV *DODQW 5 &DUUROO 6%
 1DWXUH  ± 5RQVKDXJHQ0
0F*LQQLV 1 0F*LQQLV :  1DWXUH 
± 1HYHUWKHOHVV RYHUH[SUHVVLRQ RI 8E[
GHULYHG IURP D QRQZLQJHG DUWKURSRG VXFK DV
2Q\FKRSKRUD LV VXIILFLHQW WR LQGXFH
ZLQJWRKDOWHUH WUDQVIRUPDWLRQV LQ 'URVRSKLOD
*UHQLHU -. &DUUROO 6%  3URF 1DWO $FDG
6FL 86$  ± 7KLV VXJJHVWV WKDW LQ WKH
GLSWHUDQ OLQHDJH FHUWDLQ ZLQJ SDWWHUQLQJ JHQHV
KDYH FRPH XQGHU WKH UHJXODWLRQ RI 8E[
:HDWKHUEHH HW DO  &XUUHQW %LRORJ\ 
± 2QH ZD\ WR DSSURDFK WKH PHFKDQLVP RI
8E[ IXQFWLRQ LV WR UHFRQVWUXFW D ZLQJ DSSHQGDJH
LQ WKH WKLUG WKRUDFLF VHJPHQW ZLWKRXW DOWHULQJ WKH
SDWWHUQVOHYHOV RI 8E[ H[SUHVVLRQ 7KLV
QHFHVVLWDWHV LGHQWLILFDWLRQ RI JHQHV WKDW DUH
GLIIHUHQWLDOO\ H[SUHVVHG EHWZHHQ ZLQJ DQG KDOWHUH
GLVFV DQG UHYHUVHHQJLQHHU WKH H[SUHVVLRQ RI RQH
RU PRUH RI WKRVH JHQHV GXULQJ KDOWHUH
GHYHORSPHQW :H KDYH HPSOR\HG VHYHUDO
FRPSOHPHQWDU\ DSSURDFKHV WR LGHQWLI\ WDUJHWV RI
8E[ 6KDVKLGKDUD /6 HW DO  'HYHORSPHQWDO
%LRORJ\  ± 0RKLW 3 %DMSDL 5
6KDVKLGKDUD /6  'HYHORSPHQW 
± 0RKLW 3 HW DO  'HYHORSPHQWDO
%LRORJ\ LQ SUHVV %DMSDL HW DO  0HFKDQLVP
RI 'HYHORSPHQW *(3  ± 6HYHUDO
REVHUYDWLRQV IURP RXU ODE DQG IURP RWKHUV
VXJJHVW WKDW 8E[ GRZQ UHJXODWHV DFWLYLWLHV RI WKH
VLJQDOLQJ FHQWHUV VXFK DV DQWHULRUSRVWHULRU $3
DQG GRUVRYHQWUDO '9 RUJDQL]HUV WR VSHFLI\
KDOWHUH IDWH 'RZQVWUHDP RI $3 DQG '9
VLJQDOLQJ SDWKZD\V 8E[ QHJDWLYHO\ UHJXODWHV
(*)5 SDWKZD\ WR UHSUHVV WKH GHYHORSPHQW RI
ZLQJVSHFLILF IHDWXUHV VXFK DV YHLQV DQG VHQVRU\
RUJDQV RI WKH ZLQJPDUJLQ 2XU REVHUYDWLRQV
VXJJHVW D PHFKDQLVP LQ ZKLFK 8E[ GDPSHQV
RUJDQL]LQJ DFWLYLWLHV RI FRPSDUWPHQW ERXQGDULHV
DQG WKHUHE\ UHSUHVV WKH ZLQJ IDWH :H GLVFXVV D
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH SRVVLEOH D PHFKDQLVP LQ ZKLFK ILQH WXQLQJ RI NH\
VLJQDOLQJ SDWKZD\V PD\ KDYH OHG WR WKH HYROXWLRQ
RI KDOWHUHV LQ GLSWHUDQ LQVHFWV 2XU IXWXUH SODQ LQ
WKLV GLUHFWLRQ LQYROYHV LGHQWLI\LQJ WKRVH JHQHV WKDW
KDYH FRPH XQGHU WKH LQIOXHQFH RI 8E[ VSHFLILFDOO\
GXULQJ GLSWHUDQ HYROXWLRQ 7KLV LQYROYHV H[WHQVLYH
ELRLQIRUPDWLFV DQDO\VHV DQG LGHQWLI\LQJ GLUHFW
WDUJHWV RI 8E[ E\
&KURPDWLQLPPXQRSUHFLSLWDWLRQ &K,3 IURP
GLIIHUHQW LQVHFW JURXSV VXFK DV $SLV EXWWHUIOLHV
VLONZRUP 7ULEROLXP PRVTXLWR DQG GLIIHUHQW
VSHFLHVRI 'URVRSKLOD
Using Junonia coenia, the buckeye





'HSDUWPHQW RI %LRORJ\ :HVWHUQ .HQWXFN\
8QLYHUVLW\ %RZOLQJ *UHHQ .< 86$
MHIIUH\PDUFXV#ZNXHGX
%XWWHUIO\ FRORU SDWWHUQV DUH DQ LPSRUWDQW FDVH
VWXG\ IRU UHVHDUFK DW WKH LQWHUIDFH EHWZHHQ
GHYHORSPHQW DQG HYROXWLRQ &RORU SDWWHUQ WUDLWV
RIWHQ KDYH FOHDUO\ LGHQWLILDEOH IXQFWLRQV LQ WKH
HFRORJ\ RI EXWWHUIOLHV SOD\LQJ UROHV LQ DFWLYLWLHV
VXFK DV PDWH VHOHFWLRQ DYRLGDQFH RI SUHGDWLRQ
DQG WKHUPRUHJXODWLRQ :H DOVR KDYH D JURZLQJ
XQGHUVWDQGLQJ RI WKH JHQHWLF LQWHUDFWLRQV WKDW DUH
UHTXLUHG WR SURGXFH FRORU SDWWHUQV 7KH DELOLW\ WR
XQGHUVWDQG D VLQJOH SKHQRW\SH DW VR PDQ\
GLIIHUHQW OHYHOV RI ELRORJLFDO RUJDQL]DWLRQ
FRPELQHG ZLWK WKH IDFW WKDW EXWWHUIO\ FRORU
SDWWHUQV DUH VWUXFWXUDOO\ YHU\ VLPSOH H[LVWLQJ LQ
RQO\ WZR GLPHQVLRQV KDV PDGH FRORU SDWWHUQV DQ
DWWUDFWLYH V\VWHP IRU ERWK H[SHULPHQWDO DQG
WKHRUHWLFDO ELRORJLVWV , ZLOO GHVFULEH SURJUHVV ZH
KDYH PDGH LQ GHYHORSLQJ JHQHWLF JHQRPLF
GHYHORSPHQWDO SK\ORJHQHWLF DQG FRPSXWDWLRQDO
WRROV WR VWXG\ FRORU SDWWHUQ HYROXWLRQ LQ WKH
FRPPRQ EXFNH\H EXWWHUIO\ -XQRQLD FRHQLD 2XU
H[SHULPHQWV LQ JHUP OLQH WUDQVIRUPDWLRQ
$)/3EDVHG JHQRPH PDSSLQJ
LPPXQRKLVWRFKHPLVWU\ PROHFXODU SK\ORJHQHWLFV
SRSXODWLRQ JHQHWLFV DQG FRPSXWHU VLPXODWLRQ RI
JHQHWLF LQWHUDFWLRQV KDYH EHJXQ WR GHPRQVWUDWH
WKH V\QHUJLVWLF SRZHU RI VWXG\LQJ D VLQJOH PRGHO
VSHFLHV IURP PDQ\ GLIIHUHQW FRPSOHPHQWDU\
SHUVSHFWLYHV 7KLV DSSURDFK QRW RQO\ IDFLOLWDWHV
WKH SURGXFWLRQ RI EHWWHU DQVZHUV WR UHVHDUFK
TXHVWLRQVLWDOVRKHOSVXVDVNEHWWHUTXHVWLRQV
Chlorophyllid A binding protein, a
new large fluorescent lipocalin
(Polycalin) from the midgut of
Bombyx mori L
%HUQDUG 0DXFKDPSD &RULQQH 5R\HUD $QQLH
*DUHOG $XGUH\ -DODEHUWD 0DUWLQH 'D 5RFKDD
$QQH0DULH *UHQLHUD 9DOpULH /DEDVEH -RsOOH
9LQKE .D]XHL 0LWDF .HLNR .DGRQR2NXGDF DQG
*pUDUG&KDYDQF\D
D8QLWp 1DWLRQDOH 6pULFLFROH,15$  TXDL --
5RXVVHDX  /D 0XODWLqUH )UDQFH E/DE
1HXURELRORJLH (63&,  UXH 9DXTXHOLQ 
3DULV )UDQFH F*HQRPH 5HVHDUFK 'HS 1,$6 ±
2ZDVKL 7VXNXED ,EDUDNL ± -DSDQ
G&HQWUH GH *pQpWLTXH 0ROpFXODLUH HW
&HOOXODLUH&156 9LOOHXUEDQQH )UDQFH
HSUHVHQW DGGUHVV 8QLW 3K\VLRO &RPSRUWHPHQW
805  ,15$  1RX]LOO\ )U
5R\HU#FLVPVXQXQLYO\RQIU
7KH PLGJXW LV WKH JDWH IRU LQIHFWLRQ RI VLONZRUPV
DIWHU RUDO LQJHVWLRQ RI %P13 YLUXV $ SURWHLQ
SUHYLRXVO\ FDOOHG UHG IOXRUHVFHQW SURWHLQ ZDV
GHVFULEHG DV SRVVHVVLQJ DQWLYLUDO DFWLYLW\ DJDLQVW
%P139 EXW QR PROHFXODU FKDUDFWHULVWLFV ZHUH
DYDLODEOH :H IRFXVVHG RXU VWXGLHV RQ WKH
GHWHUPLQDWLRQ RI LWV DPLQR DFLG VHTXHQFH DQG WKH
QXFOHRWLG VHTXHQFH RI LWV JHQH 3URWHLQ DIWHU
H[WUDFWLRQ ZDV SXULILHG RQ ' JHO HOHFWURSKRUHVLV
WKH IOXRUHVFHQW VSRW ZDV WU\SVLQL]HG DQG REWDLQHG
SHSWLGHV DQDO\]HG E\ PDVV VSHFWURPHWU\ 7KH
DPLQR DFLG VHTXHQFH RI VHYHUDO SHSWLGHV ZDV
GHWHUPLQHG 6RPH RI WKHVH VHTXHQFHV ZHUH
EODVWHG LQ % PRUL (67 )URP WRWDO 51$ DQG
573&5 ZLWK VSHFLILF SULPHUV ZH HVWDEOLVKHG WKH
WRWDO F'1$ VHTXHQFH RI WKH SURWHLQ WKHQ LWV
GHGXFHG DPLQR DFLG VHTXHQFH 7KH F'1$ HQFRGHG
D SURWHLQ RI  DPLQR DFLGV N'D ,Q
DGGLWLRQ :*6 JHQH EDQN EODVW OLVWHG WKH FRQWLJV
%$$%2 $$'.2 DQG
$$.2 DQG REWDLQ LQIRUPDWLRQ RQ WKH
VWUXFWXUH RI WKH JHQRPLF VHTXHQFH FKDUDFWHUL]HG
E\ D ODUJH QXPEHU RI LQWURQV  DQG H[RQV 
7KLV SURWHLQ EHORQJV WR WKH OLSRFDOLQ IDPLO\ EXW
LWV VL]H DQG LWV DUUDQJHPHQW DUH YHU\ QHZ 7KLV
SURWHLQ KDV  OLSRFDOLQ VWUXFWXUHV HDFK RQH
FKDUDFWHUL]HG E\ D ZHOOFRQVHUYHG WHUWLDU\
VWUXFWXUH :H LQWURGXFH WKH QRWLRQ RI SRO\FDOLQ
SHQWDGHFDFDOLQ DQG FDOOHG LW &KORURSK\OOLG $
ELQGLQJ SURWHLQ VLQFH WKH OLJDQG LV
FKORURSK\OOLGWKH SURGXFW RI GHJUDGDWLRQ RI
FKORURSK\OOE\FKORURSK\OODVH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Cloning and expression of
manganese superoxide dismutase
of the silkworm, Bombyx mori by
Bac-to-Bac/BmNPV Baculovirus
expression system
<XQJHQ 0LDR :DQIX <XH ;LQJKXD /L ;LDRIHQJ
:X
&ROOHJH RI $QLPDO 6FLHQFHV =KHMLDQJ 8QLYHUVLW\
+DQJ]KRX&KLQDPLDR\J#]MXHGXFQ
6XSHUR[LGH GLVPXWDVH 62'V DUH
PHWDOORHQ]\PHV WKDW FDWDO\]H WKH GLVPXWDWLRQ RI
WKH VXSHUR[LGH DQLRQ WR PROHFXODU R[\JHQ DQG
K\GURJHQ SHUR[LGH DQG WKXV IRUP D FUXFLDO SDUW RI
WKH FHOOXODU DQWLR[LGDQW GHIHQVH PHFKDQLVP 2Q
RWKHU KDQG WKH VLONZRUP KDV EHFRPH DQ LGHDO
PXOWLFHOOXODU HXNDU\RWLF PRGHO V\VWHP IRU EDVLF
UHVHDUFK 7KH PDMRU DGYDQWDJHV RI H[SUHVVLQJ
IRUHLJQ JHQHV LQ VLONZRUP ODUYDH DUH WKH ORZ FRVW
RI IHHGLQJ WKH H[WUHPHO\ KLJK OHYHOV RI H[SUHVVLRQ
DFKLHYDEOH FRPSDUHG ZLWK H[SUHVVLRQ LQ FHOO OLQHV
DQG LQFUHDVHG VDIHW\ EHFDXVH WKH EDFXORYLUXV LV
QRQLQIHFWLRXV WR YHUWHEUDWHV ,Q WKLV SDSHU ZH
XVHG WKH WRWDO IDW ERG\ 51$ RI VLONZRUP %RPE\[
PRUL / WR FORQH DQG VHTXHQFH D  ES 0Q62'
F'1$ IUDJPHQW WKURXJK 573&5 )XUWKHUPRUH D
QHZO\ HVWDEOLVKHG %DFWR%DF%P139
%DFXORYLUXV H[SUHVVLRQ V\VWHP ZDV XVHG WR
RYHUH[SUHVV WKH UHFRPELQDQW 0Q62' HQ]\PH LQ
VLONZRUP ODUYDH 7KH KHPRO\PSK ZDV FROOHFWHG
IURP WKH LQIHFWHG ODUYDH RQ  K SRVWLQIHFWLRQ
DQG VXEMHFWHG WR D  6'63$*( DQG ZHVWHUQ
EORWWLQJ $  N'DSURWHLQ ZDV YLVXDOL]HG DIWHU
U%DFPLG%P13962' LQIHFWLRQ 7KH 62'
HQ]\PH DFWLYLW\ ZDV GHWHUPLQHG ZLWK D
WHWUD]ROLXP VDOW IRU GHWHFWLRQ RI VXSHUR[LGH
UDGLFDOV JHQHUDWHG E\ [DQWKLQH DQG [DQWKLQH
R[LGDVH DQG LWV SHDN DSSHDUHG LQ  KRXUV
SRVWLQIHFWLRQ ZLWK  WLPHV RI WKH FRQWURO ODUYDH
7KH DYDLODELOLW\ RI ODUJH TXDQWLWLHV RI 62' WKDW WKH
VLONZRUP SURYLGHV VKRXOG JUHDWO\ IDFLOLWDWH WKH
IXWXUH UHVHDUFK DQG WHVWLQJ RI WKLV SURWHLQ IRU
SRWHQWLDO DSSOLFDWLRQ LQ PHGLFLQH 7KH UHVXOWV DOVR
VKRZHG WKDW WKH %DFWR%DF%P139 EDFXORYLUXV
H[SUHVVLRQ V\VWHP LV DQ HIILFLHQW WRRO WR H[SUHVV
WKH WDUJHW JHQH LQ VLONZRUP ODUYDH ZKLFK WDNHV
RQO\ ± GD\V IRU JHQHUDWLQJ UHFRPELQDQW
EDFXORYLUXV FRPSDUHG ZLWK WKH WUDGLWLRQDO
KRPRORJRXV UHFRPELQDWLRQ PHWKRG ZKLFK QHHGV
DW OHDVW  GD\V IRU PXOWLSOH URXQGV RI SXULILFDWLRQ
DQGDPSOLILFDWLRQRIYLUXVHV




'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
&DOLIRUQLD 5LYHUVLGH &$  86$
'HSDUWPHQW RI (QWRPRORJ\ .DQVDV 6WDWH
8QLYHUVLW\ 0DQKDWWDQ .6  86$
'HSDUWPHQW RI 0ROHFXODU PLFURELRORJ\ DQG
,PPXQRORJ\ -RKQV +RSNLQV 8QLYHUVLW\
%DOWLPRUH 0'  86$
WKRPDVPLOOHU#XFUHGX
$FWLYH WUDQVSRVDEOH HOHPHQWV FDQ VHOIUHSOLFDWH
DQG PRELOL]H WR FDXVH GHOHWHULRXV RU DGDSWLYH
PXWDWLRQV 7KH SLJJ\%DF HOHPHQW RULJLQDOO\
GLVFRYHUHG LQ D FHOO OLQH RI WKH FDEEDJH ORRSHU
PRWK 7ULFKRSOXVLD QL LV ZLGHO\ XVHG LQ
WUDQVJHQHVLV RI LQVHFWV 3LJJ\%DFOLNH HOHPHQWV
3%/( KDYH EHHQ IRXQG LQ SLQN EROOZRUP
3HFWLQRSKRUD JRVV\SLHOOD 6DXQGHUV DQG WREDFFR
EXGZRUP +HOLRWKLV YLUHVFHQV )DEULFLXV %RWK
DFWLYH +Y3/( DQG LQDFWLYH +Y3/( YHUVLRQV
ZHUH SUHVHQW LQ WREDFFR EXGZRUP DV ZHOO DV
HOHPHQWV K\EULGL]LQJ WR D SUREH EDVHG RQ WKH
RULJLQDO 3LJJ\%DF HOHPHQW IURP FDEEDJH ORRSHU
/DUJH GLYHUVLWLHV RI 3%/( ZHUH IRXQG DPRQJ
LQGLYLGXDO WREDFFR EXGZRUP ZRUPV LQ ODERUDWRU\
SRSXODWLRQV VXJJHVWLQJ WKDW WKH\ DUH DFWLYH LQ
WUDQVSRVLWLRQ 7KLV DFWLYLW\ FRXOG H[SODLQ ZK\
JHQHWLF WUDQVIRUPDWLRQ RI WREDFFR EXGZRUP XVLQJ
D 3%/( ZDV SXWDWLYHO\ VXFFHVVIXO EXW OHDG WR
XQVWDEOH VWUDLQV LQ ZKLFK PDUNHU JHQHV ZHUH ORVW
E\ WKH VHFRQG JHQHUDWLRQ ,I WUXH RQH PXVW EH
DZDUH WKDW WREDFFR EXGZRUP KDV WKH DELOLW\ WR
PXWDWH YLD WUDQVSRVDEOH HOHPHQWV WR D KLJK
GHJUHH 7KH WREDFFR EXGZRUP LV D PXOWLKRVW SHVW
LQVHFW DEOH WR LQGXFH D YDULHW\ RI HQ]\PHV
GHSHQGLQJ RQ VSHFLILF KRVW SODQW 3LQN EROOZRUP
LV D PLFUROHSLGRSWHUDQ PRWK ZLWK D QDUURZ KRVW
UDQJH PDOYDFHRXV SODQWV VXFK DV FRWWRQ
*RVV\SLXP VSS RNUD $EHOPRVFKXV VSS DQG
KLELVFXV +LELVFXV VSS DQG ZDV JHQHWLFDOO\
WUDQVIRUPHG ZLWK D SLJJ\%DF HOHPHQW LQ  DQG
KDV EHHQ UHDUHG WKURXJK GR]HQV RI JHQHUDWLRQV LQ
TXDUDQWLQH ZLWKRXW ORVV RI PDUNHUV DQG
RXWFURVVHG DQG EDFNFURVVHG WR LPSURYH ILWQHVV
:H IRXQG WKDW SLQN EROOZRUP DOVR KDV
HQGRJHQRXV 3%/(V SUHVHQW 7KHVH DSSHDU WR KDYH
OLWWOH RU QR HIIHFW RQ VWDELOLW\ RI WUDQVJHQLFV LQ
VWDUNFRQWUDVWWRWREDFFREXGZRUP
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
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. 0LWD 0 .DVDKDUD 6 6DVDNL < 1DJD\DVX 7
<DPDGD + .DQDPRUL 1 1DPLNL 0 .LWDJDZD
+ <DPDVKLWD < <DVXNRFKL . .DGRQR2NXGD .
<DPDPRWR 0 $MLPXUD * 5YLNXPDU 0
6KLPRPXUD < 1DJDPXUD 7 6KLQ, + $EH 7
6KLPDGD60RULVKLWDDQG76DVDNL
*HQRPH 5HVHDUFK 'HSDUWPHQW 1DWLRQDO ,QVWLWXWH
RI $JURELRORJLFDO 6FLHQFHV 7VXNXED 
-DSDQNPLWD#QLDVDIIUFJRMS
,Q /HSLGRSWHUD WKH JHQRPH LQIRUPDWLRQ KDG EHHQ
TXLWH OLPLWHG VR IDU 1RZ WKH VLWXDWLRQ FKDQJHG
TXLFNO\ VLQFH 1DWLRQDO ,QVWLWXWH RI $JURELRORJLFDO
6FLHQFHV 1,$6 LV SHUIRUPLQJ WKH %RPE\[
JHQRPH SURMHFW LQFOXGLQJ %RPE\[ ZKROH JHQRPH
VKRWJXQ VHTXHQFLQJ F'1$ FROOHFWLRQ DQG
FRQVWUXFWLRQ RI SK\VLFDO PDS V\VWHPDWLFDOO\ LQ
FROODERUDWLRQ ZLWK PDQ\ JURXSV $OVR 6RXWKZHVW
$JULFXOWXUDO 8QLYHUVLW\ 6:$8 JURXS KDV
SXEOLVKHG WKHLU %RPE\[ :*6 VHTXHQFH GDWD 7KH
LQWHJUDWLRQ RI ERWK :*6 GDWD KDV MXVW EHHQ
ODXQFKHG IRU D FRPSOHWH %RPE\[ JHQRPH
VHTXHQFH ZKLFK ZLOO SURYLGH D SRZHUIXO EDVLV IRU
WKH DQDO\VLV RI PDQ\ ELRORJLFDO SKHQRPHQD WR
%RPE\[ DQG RWKHU /HSLGRSWHUD $  (67 GE 6R
IDU DERXW  (67V ZHUH FROOHFWHG IURP 
F'1$ OLEUDULHV SUHSDUHG IURP YDULRXV WLVVXHV RI
GLIIHUHQW GHYHORSPHQWDO VWDJHV LQFOXGLQJ 
IXOOOHQJWK F'1$ OLEUDULHV $OO (67V DUH FRPSLOHG
LQWR .$,.2EDVH KWWSVJSGQDDIIUFJRMS!
ZKHUH (67 GE LV FRPELQHG ZLWK JHQRPH DQG PDS
LQIRUPDWLRQ DV WKH LQWHJUDWHG GDWDEDVH % 
/LQNDJH PDS $ERXW  JHQHWLF PDUNHUV ZHUH
PDSSHG LQ  OLQNDJH JURXSV XQGHU WKH HIIRUWV RI
VHYHUDO JURXSV 5HFHQWO\ 613 DQDO\VLV XVLQJ %$&
HQG VHTXHQFHV ZDV FDUULHG RXW DQG D KLJK GHQVLW\
PDS RI %$& PDUNHUV LV DYDLODEOH <DPDPRWR HW
DO  &  %$& OLEUDU\ 7KUHH %$& OLEUDULHV
SUHSDUHG E\ GLIIHUHQW UHVWULFWLRQ HQ]\PHV DUH
DYDLODEOH '  (67 PLFURDUUD\ (67 PLFURDUUD\
FRQWDLQLQJ  QRQUHGXQGDQW (67V ZDV
DYDLODEOH IRU IXQFWLRQDO VWXGLHV 5HFHQWO\
ROLJRDUUD\ ZKLFK LV PXFK PRUH SRZHUIXO WKDQ WKH
ROG  (67 PLFURDUUD\ LQ JHQH FRYHUDJH DQG
VHQVLWLYLW\ KDYLQJ PHUV RI PRUH WKDQ 
FOXVWHUV IURP . (67V KDV EHHQ PDGH DQG
DYDLODEOH IRU IXQFWLRQDO VWXGLHV (  *HQRPLF
VHTXHQFH 1,$6 FDUULHG RXW %RPE\[ :*6 ZKRVH
VHTXHQFH FRQWLJ GDWD DUH SXEOLF LQ .$,.2EDVH RI
1,$6 +3 $OVR 6:$8 :*6 VHTXHQFH GDWD DUH
LQFOXGHG DQG DYDLODEOH LQ .$,.2EDVH ,QWHJUDWLRQ
RI ERWK :*6 GDWD KDV EHHQ ODXQFKHG IURP WKLV
$SULO DQG D FRPSOHWH JHQRPH VHTXHQFH
LQIRUPDWLRQZLOOEHH[SHFWHG
Double-strand break repair by
homologous recombination in
silkworm cells
+ 0RQ 5 6XJDKDUD -0 /HH < .DZDJXFKL 7
.XVDNDEH
/DERUDWRU\ RI 6LONZRUP 6FLHQFH .\XVKX
8QLYHUVLW\ *UDGXDWH 6FKRRO RI %LRUHVRXUFH DQG
%LRHQYLURQPHQWDO 6FLHQFHV +DNR]DNL 
)XNXRND  -DSDQ
PKLUR#DJUN\XVKXXDFMS
0DLQWHQDQFH RI JHQRPH VWDELOLW\ UHOLHV RQ WKH
DFFXUDWH UHSDLU RI GRXEOHVWUDQG EUHDNV '6%V
WKDW DULVH GXULQJ '1$ UHSOLFDWLRQ RU IURP
'1$GDPDJLQJ DJHQWV )DLOXUH WR UHSDLU VXFK
EUHDNV FDQ OHDG WR WKH LQWURGXFWLRQ RI PXWDWLRQV
FKURPRVRPDO WUDQVORFDWLRQV ,Q HXNDU\RWHV
KRPRORJRXV UHFRPELQDWLRQ +5 KDV HPHUJHG DV
WKH PDMRU PHFKDQLVP IRU WKH HUURUIUHH KRPRORJ\
 GLUHFWHG UHSDLU RI '6%V 7KH DQDO\VLV RI
UDGLRVHQVLWLYH \HDVW PXWDQWV KDV UHYHDOHG D
QXPEHU RI JHQHV LQYROYHG LQ +5 ZKLFK FRPSULVH
WKH 5$' HSLVWDVLV JURXS $V WR LQVHFWV LW LV
KLJKO\ OLNHO\ WKDW '1$ UHSDLU V\VWHPV DUH PRUH RU
OHVV GLIIHUHQW IURP WKRVH LQ RWKHU RUJDQLVPV 7R
XQGHUVWDQG WKH +5 UHSDLU PHFKDQLVP ZH KDYH
LVRODWHG 5$' %5&$ DQG SDUDORJV RI 5$'
IURP WKH VLONZRUP %RPE\[ PRUL 5$' D
KRPRORJ RI EDFWHULDO 5HF$ SOD\V D FHQWUDO UROH LQ
KRPRORJRXV '1$ UHFRPELQDWLRQ DQG LWV DFWLYLW\
LV FRQWUROOHG E\ D QXPEHU RI 5$' FRIDFWRUV
%5&$ DQG 5$' SDODURJV 8VLQJ \HDVW
WZRK\EULG DQDO\VLV WKH %5& UHSHDWV DQG
FDUER[\WHUPLQDO UHJLRQ RI %P%5&$ FDQ
LQWHUDFW ZLWK %P5$' )XUWKHUPRUH ZH
GHWHFWHG WKH LQWHUDFWLRQ EHWZHHQ WKH 5DG& DQG
5DG' ,Q DGGLWLRQ ZH REVHUYHG WKH 51$L
DJDLQVW %5&$ P51$ UHVXOWHG LQ D GHFUHDVH RI
+5 HIILFLHQFLHV 7KHVH ILQGLQJV PLJKW VXJJHVW WKDW
WKH H[LVWHQFH RI DQ HYROXWLRQDULO\ FRQVHUYHG
SDWKZD\IRU'6%VUHSDLULQ %RPE\[PRUL
Testing the role of candidate genes
in butterfly eyespot development
using transgenics
$QWyQLD 0RQWHLUR %LQ &KHQ 'LDQH 5DPRV
)LUGRXV .DPDO *DU\ *ODVHU 6WHYHQ
6WRFNVODJHU
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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH %LRORJLFDO 6FLHQFHV 8QLYHUVLW\ DW %XIIDOR
%XIIDOR 1<  86$  (FRORJ\ DQG
(YROXWLRQDU\ %LRORJ\ <DOH 8QLYHUVLW\ 
3URVSHFW 6WUHHW 1HZ +DYHQ &7 
PRQWHLUR#EXIIDORHGX
(\HVSRWV ZLWK FRQFHQWULF ULQJV RI FRORUHG VFDOHV
DUH FRPSOH[ VWUXFWXUHV WKDW DSSHDU LQ D YDULHW\ RI
OHSLGRSWHUDQ IDPLOLHV 0RWKV DQG EXWWHUIOLHV VKDUH
VLPLODU JHQH H[SUHVVLRQ SDWWHUQV LQ WKHLU H\HVSRW
FHQWHUV VXJJHVWLQJ WKDW D FRQVHUYHG JHQH QHWZRUN
KDV EHHQ WULJJHUHG PXOWLSOH WLPHV LQWR DFWLRQ 7R
GDWH KRZHYHU QRQH RI WKHVH JHQHV KDV EHHQ
IXQFWLRQDOO\ LPSOLFDWHG LQ H\HVSRW IRUPDWLRQ :H
DUH FXUUHQWO\ WHVWLQJ ZKHWKHU VHYHUDO FDQGLGDWH
WUDQVFULSWLRQ IDFWRUV DQG OLJDQGV ZKHQ
HFWRSLFDOO\ H[SUHVVHG OHDG WR DOWHUDWLRQV LQ
H\HVSRW SDWWHUQV )RU WKLV SXUSRVH ZH KDYH
GHYHORSHG WKH WHFKQLTXH RI JHUP OLQH
WUDQVIRUPDWLRQ IRU WKH 1\PSKDOLG EXWWHUIO\
%LF\FOXV DQ\QDQD DQG GHYHORSHG D QHZ PHWKRG
IRU HFWRSLFDOO\ DFWLYDWLQJ JHQHV RQ WKH GHYHORSLQJ
ZLQJ LQ D FRQWUROOHG WHPSRUDO DQG VSDWLDO IDVKLRQ
7KLV PHWKRG PDNHV XVH RI SUHFLVH ODVHU
KHDWVKRFNV WKDW DFWLYDWH WUDQVJHQHV YLD D
KHDWVKRFNSURPRWRU
Role of male sexual pheromones in
sexual selection in the African
butterfly Bicyclus anynana
& 1LHEHUGLQJ 9 6FKQHLGHU+ ' H9 R V  -0
/DVVDQFH&/RIVWHGW30%UDNHILHOG
 ,QVWLWXWH RI (YROXWLRQDU\ %LRORJ\ /HLGHQ
8QLYHUVLW\ 7KH 1HWKHUODQGV  =RRJHRJUDSKLFDO
5HVHDUFK 8QLW /LHJH 8QLYHUVLW\ %HOJLXP 
'HSDUWPHQW RI (FRORJ\ /XQG 8QLYHUVLW\ 6ZHGHQ
FDUROLQHQLHEHUGLQJ#XOJDFEH
6H[XDO SKHURPRQHV DUH PDMRU PDLQ WUDLW
XQGHUJRLQJ QDWXUDO VHOHFWLRQ DV WKH\ HQVXUH IURP
DUWKURSRGV WR PDPPDOV UHFRJQLWLRQ EHWZHHQ
FRQVSHFLILF LQGLYLGXDOV GLVFULPLQDWLRQ EHWZHHQ
VH[HV DQG PDWH FKRLFH ,Q SDUWLFXODU IHPDOH
VH[XDO SKHURPRQHV LQ LQVHFWV VHHP WR SOD\ NH\
UROHV LQ WKH GHWHUPLQDWLRQ RI L UHSURGXFWLYH
VXFFHVV DW WKH OHYHO RI LQGLYLGXDOV ZLWKLQ D VSHFLHV
DQG LL WKH UHSURGXFWLYH LVRODWLRQ DQG VSHFLDWLRQ
SURFHVVHV EHWZHHQ VSHFLHV :\DWW 7' 
3KHURPRQHV DQG DQLPDO EHKDYLRXU
FRPPXQLFDWLRQ E\ VPHOO DQG WDVWH &DPEULGJH
8QLYHUVLW\ 3UHVV :KLOVW LQWHUHVW KDV IRFXVHG RQ
IHPDOH SKHURPRQHV PDOH /HSLGRSWHUD DOVR
SURGXFH VH[XDO SKHURPRQHV XVXDOO\ GXULQJ WKH
FORVHUDQJH FRXUWVKLS EHKDYLRXU 7KH UROH RI
VH[XDO SKHURPRQHV SURGXFHG E\ PDOHV LQ
UHSURGXFWLYH VXFFHVV DQG LVRODWLRQ UHPDLQV ODUJHO\
XQNQRZQ LQ LQVHFWV ,Q WKLV VWXG\ EDVHG RQ WKH
UHOHYDQW PRGHO VXE6DKDUDQ $IULFDQ EXWWHUIO\
%LF\FOXV DQ\QDQD %XWOHU  1\PSKDOLGDH
ZH DVVHVVHG H[SHULPHQWDOO\ WKH UROH RI PDOH
VH[XDO SKHURPRQHV LQ PDWLQJ VXFFHVV DQG WKH
SURFHVV RI VH[XDO VHOHFWLRQ E\ IHPDOHV 0DOH
VH[XDO SKHURPRQHV LQ %LF\FOXV DUH SURGXFHG E\
VHFRQGDU\ VH[XDO RUJDQV WKH DQGURFRQLD SUHVHQW
RQ WKH ZLQJV ,Q WKH ZLOGW\SH VWRFN SRSXODWLRQ RI
% DQ\QDQD FROOHFWHG LQ 0DODZL DQG UHDUHG LQ
VWDQGDUG FRQGLWLRQV LQ /HLGHQ ZH GHVFULEHG WKH
FRXUWVKLS EHKDYLRXU RI PDOH % DQ\QDQD DQG
VKRZHG E\ KLJK VSHHG FDPHUD LPDJHV WKDW WKHVH
SOXPHV RI VSHFLDOL]HG KDLUV IDQ RXW GXULQJ
FRXUWVKLS DQG SUREDEO\ GLVWULEXWH SKHURPRQHV
:H LGHQWLILHG WKH WKUHH DFWLYH PDOH FRPSRXQGV
VHFUHWHG E\ WKH DQGURFRQLD LH WHWUDGHFHQRO
KH[DGHFDQDO DQG  WULPHWK\OSHQWDGHFDQRO
XVLQJ JDV FKURPDWRJUDSK\ FRXSOHG WR
HOHFWURDQWHQQRJUDPV *&($* DQG PDVV
VSHFWURPHWU\ *&06 7KH PHGLDQ FRPSRVLWLRQ
RI WKH SKHURPRQH EOHQG LV  RI WHWUDGHFHQRO
KH[DGHFDQDO DQG  WULPHWK\OSHQWDGHFDQRO
UHVSHFWLYHO\ EHWZHHQ GD\  DQG  DIWHU DGXOW
HPHUJHQFH WKH SHDN RI PDOH VH[XDO DFWLYLW\ 7KH
SKHURPRQH EOHQG YDULHV ZLWK WKH DJH RI WKH PDOHV
WHWUDGHFHQRO DQG WULPHWK\OSHQWDGHFDQRO
SURGXFWLRQ LQFUHDVHV GXULQJ WKH ILUVW ZHHN
IROORZLQJ DGXOW HPHUJHQFH WKHQ GHFUHDVHV WR
GLVDSSHDUDQFH DW  ZHHNV RI DJH +H[DGHFDQDO
SURGXFWLRQ VWDUWV DURXQG GD\  DQG FRQWLQXRXVO\
LQFUHDVHV XQWLO GHDWK % DQ\QDQD PDWLQJ VXFFHVV
RI PL[HG SRSXODWLRQV FDQ EH PHDVXUHG LQ DQ
HQYLURQPHQW WKDW LV HFRORJLFDOO\ UHOHYDQW WURSLFDO
JUHHQKRXVH E\ WUDFNLQJ PDWLQJ VXFFHVV YLD
WUDQVIHU RI FRORXUHG PDUNHU GXVWV IURP PDOH WR
IHPDOH GXULQJ FRSXODWLRQ -RURQ 0 30
%UDNHILHOG  &DSWLYLW\ PDVNV LQEUHHGLQJ
HIIHFWV RQ PDOH PDWLQJ VXFFHVV LQ EXWWHUIOLHV
1DWXUH  ± &RPSHWLWLRQ H[SHULPHQWV
LQ WKLV ILHOGOLNH HQYLURQPHQW VKRZHG WKDW WKH
PDWLQJ VXFFHVV RI PDOHV LV GHSHQGHQW RQ WKH
SUHVHQFH RI DQGURFRQLD ,QGHHG PDOHV ZLWK
VXUJLFDOO\ UHPRYHG DQGURFRQLD GLVSOD\ PDUNHGO\
UHGXFHG PDWLQJ VXFFHVV FRPSDUHG WR
VKDPRSHUDWHG PDOHV RU VWRFN PDOHV 7KLV
GHPRQVWUDWHV WKH LPSRUWDQFH RI PDOH VH[XDO
SKHURPRQHV LQ % DQ\QDQD PDWLQJ EHKDYLRXU ,Q
RUGHU WR GHWHUPLQH ZKHWKHU WKH FRPSRVLWLRQ RI
WKHLU LQGLYLGXDO SKHURPRQH EOHQG PD\ DIIHFW PDOH
ILWQHVV WKH PDWLQJ VXFFHVV RI PDOHV IURP WKH
VWRFN SRSXODWLRQ ZDV FRPSDUHG WR WKDW RI PDOHV
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
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YHVWLJLDO DQGURFRQLD DQG D ORZHU SKHURPRQH ORDG
&RPSHWLWLRQ H[SHULPHQWV LQ WKH WURSLFDO
JUHHQKRXVH UHYHDOHG WKDW FRPHW FF PDOHV GLVSOD\
PDUNHGO\ UHGXFHG PDWLQJ VXFFHVV FRPSDUHG WR
K\EULGFRUVWRFNPDOHV
Nitric oxide is necessary for
maintaining Manduca sexta
antennal lobe neuron activity and
odor responsiveness
$1LJKRUQ
$5/ 'LYLVLRQ RI 1HXURELRORJ\ 8QLYHUVLW\ RI
$UL]RQD 7XFVRQ $= 86$
QLJKRUQ#QHXURELRDUL]RQDHGX
1LWULF R[LGH 12 FDQ PHGLDWH FRPPXQLFDWLRQ
ZLWKLQ WKH QHUYRXV V\VWHP ZLWKRXW UHJDUG WR
VSHFLILF FLUFXLWU\ RU V\QDSWLF FRQWDFWV 7KH XQLTXH
JORPHUXODU DUFKLWHFWXUH RI WKH SULPDU\ ROIDFWRU\
QHXURSLO DORQJ ZLWK WKH KLJK H[SUHVVLRQ RI QLWULF
R[LGH V\QWKDVH 126 LQ WKLV WLVVXH KDV OHDG WR
WKH K\SRWKHVLV WKDW 12 SOD\V DQ LPSRUWDQW UROH LQ
WKH SURFHVVLQJ RI ROIDFWRU\ LQIRUPDWLRQ :H DUH
XVLQJ WKH PRWK 0DQGXFD VH[WD DV D PRGHO WR
XQGHUVWDQG WKH IXQFWLRQ RI 12 LQ WKH ROIDFWRU\
V\VWHP :H VKRZ WKDW HQ]\PHV LQYROYHG LQ 12
VLJQDOLQJ LQFOXGLQJ 126 DQG VROXEOH JXDQ\O\O
F\FODVH V*& DUH H[SUHVVHG LQ VXEVHWV RI QHXURQV
ZLWKLQ WKH 0 VH[WD ROIDFWRU\ V\VWHP DQG
PRUHRYHU WKDW 12 LV SURGXFHG LQ ROIDFWRU\
JORPHUXOL LQ UHVSRQVH WR RGRU VWLPXODWLRQ 7KH
IXQFWLRQ RI 12 LQ WKH ROIDFWRU\ V\VWHP ZDV
H[DPLQHG LQ LQGLYLGXDO ROIDFWRU\ QHXURQV ZLWK
LQWUDFHOOXODU UHFRUGLQJ WHFKQLTXHV ZKLOH
PDQLSXODWLQJ OHYHOV RI 12 VLJQDOLQJ ZLWK
SKDUPDFRORJLFDO DJHQWV %ORFNLQJ 126 ZLWK HLWKHU
/1$0( RU 1, UHVXOWHG LQ FKDQJHV LQ WKH
EHKDYLRU RI ERWK ORFDO LQWHUQHXURQV /1V DQG
SURMHFWLRQ QHXURQV 31V %RWK 31V DQG /1V
VKRZHG FKDQJHV LQ EDVHOLQH DFWLYLW\ LQFOXGLQJ
ERWK LQFUHDVHV DQG GHFUHDVHV LQ VSLNH ILULQJ UDWH
LQ /1V DQG WKH SUHVHQFH RI EXUVWV LQ PDQ\ 31V
7KH RGRUHYRNHG DFWLYLW\ LQ ERWK QHXURQ W\SHV
ZDV HLWKHU PLVVLQJ RU DOWHUHG 7KH HIIHFWV ZHUH
PLPLFNHG LQ VHYHUDO QHXURQV ZKHQ V*& VLJQDOLQJ
ZDV EORFNHG XVLQJ 2'4 +RZHYHU VRPH RI WKH
QHXURQV WKDW ZHUH DIIHFWHG E\ 12 EORFNDGH GLG
QRW FRQWDLQ GHWHFWDEOH OHYHOV RI V*& DV PHDVXUHG
E\ LPPXQRKLVWRFKHPLVWU\ RI WKH UHFRUGHG DQG
G\HILOOHG QHXURQV 7KHVH UHVXOWV LQGLFDWH WKDW 12
KDV D YDULHW\ RI HIIHFWV RQ ROIDFWRU\ QHXURQV DQG
WKDW WKHVH HIIHFWV DUH PHGLDWHG E\ ERWK
V*&GHSHQGHQW DQG V*&LQGHSHQGHQW
PHFKDQLVPV :H DUH FXUUHQWO\ WHVWLQJ WKHVH LGHDV
XVLQJ 51$L WR NQRFNGRZQ WKH H[SUHVVLRQ RI 126
DQG RWKHU JHQHV LPSRUWDQW IRU WKH IXQFWLRQ DQG
GHYHORSPHQW RI WKH ROIDFWRU\ V\VWHP :H ZLOO
GLVFXVV RXU FXUUHQW SURJUHVV LQ WKHVH DWWHPSWV WR
DQDO\]H ROIDFWRU\ IXQFWLRQ DQG GHYHORSPHQW XVLQJ
51$L 7KLV ZRUN LV IXQGHG E\ 1,+ ±1,'&'
'&
The wide utility of lepidopteran
genomic resources
$3DSDQLFRODRX0/%OD[WHU&'-LJJLQV
0D[ 3ODQFN ,QVWLWXWH IRU &KHPLFDO (FRORJ\ -HQD
*HUPDQ\ ,QVWLWXWH RI (YROXWLRQDU\ %LRORJ\
8QLYHUVLW\ RI (GLQEXUJK (GLQEXUJK 8.
DSDSDQLFRODRX#LFHPSJGH
/HSLGRSWHUDQ UHVHDUFK ZRXOG JUHDWO\ EHQHILW IURP
WKH DFFXPXODWLRQ RI JHQRPLF GDWD )RU WKLV
UHDVRQ D QXPEHU RI ODEV DUH LQYHVWLQJ LQ WKH
GHYHORSPHQW RI UHVRXUFHV VXFK DV VHTXHQFHV IURP
ODUJH DQG VPDOO LQVHUW JHQRPLF RU F'1$ OLEUDULHV
6XFK LQIRUPDWLRQULFK GDWD QHHGV WR EH DQDO\VHG
LQ DQ HIILFLHQW PDQQHU 7UDQVFULSWRPLF DQDO\VHV LQ
/HSLGRSWHUD KDYH EHHQ KLQGHUHG E\ WKH IDFW WKDW
XQWLO UHFHQWO\ QR SXEOLF GDWDVHWV ZHUH DYDLODEOH
RWKHU WKDQ WKH PRGHO V\VWHP RI %RPE\[ PRUL
WKHUHE\ SUHYHQWLQJ FRPSDUDWLYH VWXGLHV ZLWKLQ
WKH /HSLGRSWHUD +HUH , SUHVHQW D SRZHUIXO
XVHUIULHQGO\ ,QWHUQHW GDWDEDVH IRU WKH IHZ
/HSLGRSWHUD F'1$ SURMHFWV FXUUHQWO\ GHSRVLWHG LQ
WKH SXEOLF GRPDLQ LQFOXGLQJ WKRVH IURP %RPE\[
PRUL %LF\FOXV DQ\QDQD +HOLFRQLXV VS
0DQGXFD VH[WD DQG 6SRGRSWHUD IUXJLSHUGD7 K H
DLP RI %XWWHUIO\%DVH DYDLODEOH IURP
KWWSZZZKHOLFRQLXVRUJ LV WR FUHDWH KLJKO\
DQQRWDWHG QRQUHGXQGDQW JHQH REMHFWV DQG
SURWHLQ SUHGLFWLRQV DQG WR SURYLGH WKH PHDQV WR
H[WHQG WKH XWLOLW\ RI (67 GDWDVHWV EH\RQG WKH
RULJLQDO LQWHQW RI WKH VHTXHQFLQJ ODE , RXWOLQH
KRZ %XWWHUIO\%DVH FDQ EH XVHG DV D JHQH ILQGLQJ
DQG FRPSDUDWLYH WRRO E\ GHVLJQLQJ VSHFLILF
PROHFXODU PDUNHUV IRU SK\ORJHQHWLF DQG OLQNDJH
PDSSLQJ VWXGLHV LGHQWLI\LQJ /HSLGRSWHUD VSHFLILF
KRPRORJRXV RU FDQGLGDWH JHQHV DQG DQQRWDWLQJ
F'1$ $)/3V PDUNHUV $OWKRXJK LW LV HYLGHQW WKDW
VHTXHQFLQJ SURMHFWV DUH RI KLJK YDOXH WR WKH ZLGHU
/HSLGRSWHUD FRPPXQLW\ DQG SXEOLF GDWDVHWV QHHG
WR ERWK LQFUHDVH DQG GLYHUVLI\ WKH FRPPXQLW\
DOVR QHHGV WR VXSSRUW WKHVH HIIRUWV WKURXJK WKH
GHYHORSPHQW RI D VXLWH RI LQWHJUDWHG ELRLQIRUPDWLF
DSSOLFDWLRQV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661




'HSW RI %LRFKHPLVWU\ DQG 0RO %LRORJ\ )DFXOW\
RI %LRORJ\ 8QLYHUVLW\ RI $WKHQV *UHHFH
DSDSDQW#ELROXRDJU
7KH HSLWKHOLDO FHOOV WKDW VXUURXQG WKH GHYHORSLQJ
VLONPRWK RRF\WH FRPSULVH WKH VROH ORFXV ZKHUH
FKRULRQ JHQHV FDQ EH IRXQG LQ D WUDQVFULSWLRQDOO\
DFWLYH VWDWH 7KH SURFHVV RI FKRULRJHQHVLV LV
JRYHUQHG E\ DOWHUQDWLQJ SKHQRPHQD RI JHQH
DFWLYDWLRQ DQG UHSUHVVLRQ 7KLV LQWULFDWH FRXUVH RI
HYHQWV LV WKRXJKW WR UHTXLUH WKH UHFUXLWPHQW RI
PXOWLSOH WUDQVFULSWLRQ IDFWRUV WKDW WDUJHW JHQH
SURPRWHU PRGXOHV ZLWK WHPSRUDOVSHFLILFLW\ WKXV
OHDGLQJWRWKHLUXSRUGRZQUHJXODWLRQ
,Q WKLV VWXG\ ZH SURYLGH LQ YLWUR DV ZHOO DV LQ YLYR
HYLGHQFH IRU WKH GLUHFW LPSOLFDWLRQ RI %P&(%3 LQ
FKRULRQ JHQH UHJXODWLRQ 3ULPDULO\ WKH H[SUHVVLRQ
SURILOH RI %P&(%3 RQ WKH WUDQVFULSWLRQDO OHYHO LV
FORVHO\ FRUUHODWHG ZLWK WKH DFWLYDWLRQ RI HDUO\ DQG
HDUO\PLGGOH FKRULRQ JHQHV 0RUHRYHU LWV
WUDQVODWLRQDO SURILOH LV UHVWULFWHG WR FKRULRJHQLF
VWDJHV DQG TXDQWLWDWLYHO\ PDWFKHV LWV
WUDQVFULSWLRQ SDWWHUQ :H SHUIRUPHG JHO
UHWDUGDWLRQ DVVD\V ZKHUH UHFRPELQDQW %P&(%3
ZDV DOORZHG WR LQWHUDFW ZLWK HDUO\ RU ODWHVSHFLILF
SURPRWHU IUDJPHQWV 7KH IRUPHG FRPSOH[HV
GHQRWHG VWURQJ LQWHUDFWLRQ ZLWK FKDUDFWHUL]HG
FLVHOHPHQWV 7KH\ DOVR H[KLELWHG WKH VDPH
PLJUDWLRQ DQG LQWHQVLW\ DV VWDJHG IROOLFXODU
QXFOHDU H[WUDFWV 7KH NH\ UROH RI %P&(%3 ZDV
ILQDOO\ UHYHDOHG ZKHQ VKRUW DQWLVHQVH '1$
IUDJPHQWV GHVLJQHG WR UHSUHVV LWV IXQFWLRQ ZHUH
LQWURGXFHG LQWR LVRODWHG RYDULROHV H[ YLYR :KHQ
WKH JURZLQJ RYDULROHV ZHUH KDUYHVWHG DQG 573&5
ZDV SHUIRUPHG ZH ZLWQHVVHG D UHSUHVVLRQ RI
FKRULRQ JHQH H[SUHVVLRQ UHODWLYH WR WKH
GRZQUHJXODWLRQ RI %P&(%3 $GGLWLRQDO
PRELOLW\ VKLIW DVVD\V IROORZHG RXU REVHUYDWLRQ RI
WKH VLJQLILFDQW GLVSHUVLRQ RI &(%3 HOHPHQWV LQ
FKRULRQ JHQH SURPRWHUV IURP FORVH $QWKDHUHD
VS RU GLVWDQW LQVHFW UHODWLYHV & FDSLWDWD '
PHODQRJDVWHUR I% PRUL 3UHYLRXV GDWD IURP LQ
YLYR WULDOV XVLQJ WKH UHVSHFWLYH SURPRWHU
IUDJPHQWV LGHQWLILHG '1$ VWUHWFKHV ZKLFK
LQFOXGHG RQH RU PRUH RI WKHVH VHTXHQFHV DV
UHSUHVVRU DQGRU DFWLYDWRU HOHPHQWV 7KLV
FRPELQDWLRQ RI LQ YLWUR DQG LQ YLYR GDWD DOORZHG
XV WR HYDOXDWH WKH LPSDFW RI PRGXODU FKRULRQ JHQH
SURPRWHU DUFKLWHFWXUH RQ WKH GHYHORSPHQW RI
'1$SURWHLQ LQWHUDFWLRQ LQ D VSHFLILF DQG RUGHUO\
PDQQHU 7KH DERYH DUH GLVFXVVHG DV D ZKROH DQG
OHDG WR WKH SUHVHQWDWLRQ RI D SDUVLPRQLRXV PRGHO
IRU UROH RI %P&(%3 LQ LQVHFW FKRULRJHQHVLV 7KLV
VWXG\ DOVR LQFOXGHV RXU ILUVW DWWHPSW WR LPSOLFDWH
SURWHLQV EHDULQJ ERWK DQ µDUFKLWHFWXUDO¶ DQG D
µUHJXODWRU\¶ UROH LQ WKH FKRULRQ JHQH UHJXODWLRQ
FDVFDGH :H LQYHVWLJDWHG WKH UROH RI %P+0*$
DQG %P&+' WZR SURWHLQV RUWKRORJRXV WR
PDPPDOLDQ +LJK 0RELOLW\ *URXS DQG
&KURPR+HOLFDVH$73DVH'1$ ELQGLQJ SURWHLQV
UHVSHFWLYHO\ %P+0*$ LV PDLQO\ WUDQVFULEHG
GXULQJ ODWH YLWHOORJHQHVLV ZKHUHDV %P&+' LV
H[SUHVVHG LQ YDULRXV FKRULRJHQLF VWDJHV ZKLOH
H[KLELWLQJ KLJKHU SURWHLQ DYDLODELOLW\ GXULQJ
PLGGOH FKRULRJHQHVLV %RWK PROHFXOHV ZHUH
H[SUHVVHG DV KH[DKLVWLGLQH IXVLRQV DIILQLW\
SXULILHG DQG XVHG LQ JHO UHWDUGDWLRQ DVVD\V :H
REVHUYHG GLVWLQFW ELQGLQJ WR FKRULRQ JHQH
SURPRWHU IUDJPHQWV UHJDUGOHVV RI WKHLU
GHYHORSPHQWDO GHVFHQW ZKLFK ZDV FKDUDFWHUL]HG
E\ KLJK VSHFLILFLW\ DQG DIILQLW\ 7KH LQWHUDFWLRQ
JUHZ VWURQJHU ZKHQ ERWK SURWHLQV ERXQG WKH
UHVSHFWLYH IUDJPHQWV V\QHUJLVWLFDOO\ ZLWK HDFK
RWKHU RU ZLWK %P&(%3 *HO UHWDUGDWLRQ DVVD\V
ZLWK '1$ IUDJPHQWV GHULYHG IURP WKH S%HQG
YHFWRU DOORZHG XV WR HYDOXDWH WKH HIIHFW RI
%P+0*$ RQ WKH FXUYDWXUH RI IXOO OHQJWK
SURPRWHUV )XUWKHUPRUH WKH H[DFW ELQGLQJ
SRVLWLRQV ZHUH IRRWSULQWHG XVLQJ 'QDVH , DQG WKH
WRSRORJ\ RI WKH UHVSHFWLYH FLVHOHPHQWV LV
GLVFXVVHG E\ IRFXVLQJ RQ PLGGOH FKRULRQ JHQH
SURPRWHUDUFKLWHFWXUH
7KLV ZRUN LV LQ SDUW VXSSRUWHG E\ D *657 JUDQW
µ3(1('¶SURJUDPFRGHQR('
Identification and characterization
of olfactory genes in the antennae
of the silkmoth: Bombyx mori
- 3HOOHWLHU , %ULJDXG 6 0DOSHO0 ' D
5RFKD 0 0DwEqFKH & 5R\HU( 
-DFTXLQ-RO\
805 3,6& © 3K\VLRORJLH GH O¶,QVHFWH
6LJQDOLVDWLRQ HW &RPPXQLFDWLRQ ª ,15$ FHQWUH
GH 9HUVDLOOHV 5RXWH GH 6DLQW&\U 
9HUVDLOOHV FHGH[ )UDQFH 816 ,15$  TXDL
-HDQ-DFTXHV 5RXVVHDX  /D 0XODWLqUH
)UDQFH-XOLHQ3HOOHWLHU#YHUVDLOOHVLQUDIU
2OIDFWLRQ LV ZLGHO\ XVHG E\ LQVHFWV WR
FRPPXQLFDWH ZHOO H[HPSOLILHG E\ WKH VH[
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH SKHURPRQDO FRPPXQLFDWLRQ V\VWHP RI PRWKV E\
ZKLFK IHPDOHV HPLW D SKHURPRQH WR DWWUDFW
FRQVSHFLILF PDOHV IRU PDWLQJ 7KLV V\VWHP
SUHVHQWV D UHPDUNDEOH VHQVLWLYLW\ DQG VSHFLILFLW\
WKDW KDYH EHHQ GHHSO\ VWXGLHG LQ WKH VLONZRUP
PRWK %RPE\[ PRUL 5HFHQWO\ JHQRPLF UHVRXUFHV
ZHUH GHYHORSHG RQ WKLV VSHFLHV DQG DUH SXEOLFO\
DYDLODEOH LQFOXGLQJ QXPHURXV (67 OLEUDULHV DQG
JHQRPH VHTXHQFLQJ %LRWHFKQRORJLFDO WRROV VXFK
DV WUDQVJHQHVLV DUH DOVR DYDLODEOH WKHQ RIIHULQJ
WKH SRVVLELOLW\ WR GHFLSKHU WKH PROHFXODU EDVLV RI
ROIDFWLRQ LQ WKLV VSHFLHV 7KH SKHURPRQH RI %
PRUL ZDV WKH ILUVW RQH LGHQWLILHG DQG FRQVLVWV RI
ERPE\NRO %RO D & DOFRKRO LQ DVVRFLDWLRQ
ZLWK LWV DOGHK\GH R[LGL]HG IRUP WKH ERPE\NDO
%DO ZKRVH SUHFLVH IXQFWLRQ VWLOO UHPDLQV
XQFOHDU 7KHVH PROHFXOHV HQFRXQWHU GLIIHUHQW
VWHSV LQ WKH DQWHQQDH 7KH\ DUH ILUVW VXSSRVHG WR
ELQG SKHURPRQH ELQGLQJ SURWHLQV 3%3V LQ RUGHU
WR FURVV WKH DTXHRXV O\PSK RI WKH VHQVLOOD WKDW
KRXVHG WKH ROIDFWRU\ QHXURQV 21V 7KHQ WKH\
LQWHUDFW ZLWK ROIDFWRU\ UHFHSWRUV DQFKRUHG LQ WKH
GHQGULWLF PHPEUDQH RI WKH QHXURQV 7KH PDOH
SKHURPRQH VHQVLOOD KRXVHV WZR NLQGV RI 21V RQH
UHVSRQVLYH WR %RO WKH RWKHU WR %DO DQG WZR
SKHURPRQH UHFHSWRUV KDYH EHHQ WR GDWH LGHQWLILHG
HDFK H[SUHVVHG LQ RQH RI WKHVH QHXURQV 8S WR
QRZ RQO\ RQH 3%3 %P3%3 KDV EHHQ LGHQWLILHG
LQ % PRUL DQWHQQDH DQG LW KDV EHHQ VKRZQ WR
ELQG %RO +RZHYHU VRPH VWXGLHV LQ GLIIHUHQW
PRWK VSHFLHV UHYHDOHG WKDW VHYHUDO 3%3V DUH
XVXDOO\ H[SUHVVHG LQ WKH DQWHQQDH 7RJHWKHU ZLWK
IXQFWLRQDO GDWD VKRZLQJ VSHFLILF ELQGLQJ RI 3%3V
ZLWK SKHURPRQDO FRPSRQHQWV WKLV GLYHUVLW\
ZLWKLQ D VSHFLHV OHWV VXJJHVW WKDW 3%3V PD\
SDUWLFLSDWH LQ WKH ILUVW VWHS RI RGRU GLVFULPLQDWLRQ
7KH SUHVHQFH RI RWKHU 3%3V LQ % PRUL DQWHQQDH
LV WKHQ VWURQJO\ VXJJHVWHG 7DNLQJ DGYDQWDJHV RI
WKH DYDLODEOH JHQRPH ZH LGHQWLILHG E\
ELRLQIRUPDWLF DSSURDFKHV WZR QHZ 3%3 JHQHV
%P3%3 DQG %P3%3 7KH\ DUH FOXVWHUHG ZLWK
%P3%3 RQ D VLQJOH FKURPRVRPH ORFDWLRQ DQG
WKH\ SUHVHQW ± DPLQRDFLG LGHQWLW\
EHWZHHQ WKHP 7KHLU GHGXFHG DPLQR DFLG
VHTXHQFHV UHYHDOHG FRPPRQ IHDWXUHV RI 3%3V LQ
SDUWLFXODU D VHFUHWLRQ VLJQDO SHSWLGH DQG 
F\VWHLQV LQ FRQVHUYHG SRVLWLRQV 573&5 DQG
1RUWKHUQ %ORW H[SHULPHQWV ZHUH SHUIRUPHG DQG
VKRZHG DQ DQWHQQDO H[SUHVVLRQ RI ERWK JHQHV
,QWHUHVWLQJO\ %P3%3 VHHPHG PRUH H[SUHVVHG LQ
IHPDOH WKDQ LQ PDOH DQWHQQDH ZKHUHDV %P3%3
VHHPHG HTXDOO\ H[SUHVVHG LQ DQWHQQDH RI ERWK
VH[HV ,Q DGGLWLRQ VHYHUDO QHZ SXWDWLYH ROIDFWRU\
UHFHSWRUV ZHUH GLVFRYHUHG E\ %/$67 DQDO\VHV
XVLQJ DOUHDG\ NQRZQ LQVHFW ROIDFWRU\ UHFHSWRUV
'URVRSKLOD $QRSKHOHV +HOLRWKLV YLUHVFHQV WKDW
SUHVHQWHG W\SLFDO *SURWHLQ FRXSOHG UHFHSWRU
IHDWXUHV 7ZR WUDQVPHPEUDQH GRPDLQ UHFHSWRUV
ZHUH DOVR LGHQWLILHG WKDW VKRZHG KRPRORJLHV ZLWK
LQVHFW 6HQVRU\ 1HXURQ 0HPEUDQH 3URWHLQV
6103V D OHSLGRSWHUDQ IDPLO\ RI 21VSHFLILF
UHFHSWRUV RI XQNQRZQ IXQFWLRQ )XQFWLRQDO WRROV
DUH QRZ GHYHORSHG WR DGGUHVV WKH UHVSHFWLYH
FRQWULEXWLRQ RI WKH QHZO\ LGHQWLILHG 3%3V DQG
UHFHSWRUVWRWKHSHULSKHUDOROIDFWRU\SURFHVVHV
Toxoneuron nigriceps bracovirus
(TnBV) and its role in the host
regulation
) 3HQQDFFKLR 3 )DODEHOOD 3 9DUULFFKLR& 
0DOYD
'LSDUWLPHQWR GL (QWRPRORJLD H =RRORJLD $JUDULD
³) 6LOYHVWUL´ 8QLYHUVLWj GL 1DSROL ³)HGHULFR ,,´
3RUWLFL 1$ ,WDO\ 'LSDUWLPHQWR GL %LRORJLD
'LIHVD H %LRWHFQRORJLH $JUR)RUHVWDOL 8QLYHUVLWj
GHOOD %DVLOLFDWD 3RWHQ]D ,WDO\ ,VWLWXWR GL
*HQHWLFD H %LRILVLFD &15 1DSROL ,WDO\
SHQQDFFKLR#XQLEDVLW
3RO\GQDYLUXVHV 3'9V DUH REOLJDWH V\PELRQWV RI
+\PHQRSWHUD SDUDVLWRLGV RI OHSLGRSWHUDQ ODUYDH
ZKLFK LQGXFH KRVW LPPXQRVXSSUHVVLRQ DQG
SK\VLRORJLFDO UHGLUHFWLRQ 3'9V LQFOXGH
EUDFRYLUXVHV %9V DQG LFKQRYLUXVHV ,9V ZKLFK
DUH DVVRFLDWHG ZLWK EUDFRQLG DQG LFKQHXPRQLG
ZDVSV UHVSHFWLYHO\ 7R[RQHXURQ QLJULFHSV LV DQ
HQGRSKDJRXV SDUDVLWRLG RI WKH WREDFFR EXGZRUP
+HOLRWKLV YLUHVFHQV 3DUDVLWL]HG KRVW ODUYDH VKRZ
WKH VXSSUHVVLRQ RI WKH LPPXQH UHVSRQVH DQG DUH
XQDEOH WR DWWDLQ WKH SXSDO VWDJH EHFRPLQJ
GHYHORSPHQWDOO\ DUUHVWHG DV PDWXUH ODUYDH 7KLV
FRPSOH[ V\QGURPH LV ODUJHO\ LQGXFHG E\ D
V\PELRWLF EUDFRYLUXV 7Q%9 ZKLFK LV LQMHFWHG E\
WKH DGXOW ZDVSV DW WKH RYLSRVLWLRQ 7Q%9 JHQRPH
KDV EHHQ VHTXHQFHG DQG VHYHUDO JHQHV H[SUHVVHG
LQ SDUDVLWL]HG KRVWV KDYH EHHQ FORQHG DQG
FKDUDFWHUL]HG $ WRWDO RI  FLUFXODU '1$
VHJPHQWV UDQJLQJ IURP  WR  NE KDYH EHHQ
IXOO\ VHTXHQFHG /LNH REVHUYHG LQ RWKHU 3'9V WKH
RYHUDOO VHTXHQFH KDV D VWURQJ ELDV WRZDUG $7
FRQWHQW  DQG LV ODUJHO\ QRQFRGLQJ (DFK
FLUFOH FRQWDLQV DW OHDVW  FRGLQJ JHQH DQG QR PRUH
WKDQ  ZKLFK DUH RIWHQ LQWHUUXSWHG E\ LQWURQV DQG
DUH PHPEHUV RI JHQH IDPLOLHV 6RPH RI WKHVH JHQH
IDPLOLHV KDYH EHHQ IRXQG LQ GLIIHUHQW %9V DQG ,9V
ZKLOH RWKHUV DSSHDU WR EH XQLTXH 7KH FXUUHQW
VWXG\ RI 7Q%9 JHQHV H[SUHVVHG LQ SDUDVLWL]HG
KRVWV SURYLGHV QHZ LQVLJKWV RQ WKH SRVVLEOH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH UHJXODWLRQ PHFKDQLVPV RI KRVW LPPXQH
GLVUXSWLRQ DQG GHYHORSPHQWDO DUUHVW LQGXFHG E\
7 QLJULFHSV SDUDVLWLVP 7KH IXQFWLRQDO DQDO\VLV RI
VRPH RI WKHVH JHQHV LQGLFDWHV WKDW WKH\ DUH
LQYROYHG LQ LPPXQH VXSSUHVVLRQ E\ LQGXFLQJ
DSRSWRVLV RI KDHPRF\WHV RU E\ GLVUXSWLQJ 1)Ʃ%
VLJQDOOLQJ SDWKZD\V 7KLV ODWWHU DOWHUDWLRQ LV
GHWHUPLQHG E\ ,Ʃ%OLNH $1. SURWHLQV VLPLODU WR
WKRVH RI LQVHFWV DQG PDPPDOV EXW FKDUDFWHUL]HG
E\ VKRUWHU DQN\ULQ GRPDLQV DQG E\ WKH DEVHQFH RI
UHJXODWRU\ GRPDLQV 7KH SK\ORJHQHWLF DQDO\VLV RI
3'9 $1. SURWHLQV LQGLFDWHV WKDW WKH\ KDYH D
FRPPRQ RULJLQ HYHQ WKRXJK %9V DQG ,9V DUH
WKRXJKW WR EH XQUHODWHG 7KH HYROXWLRQDU\
LPSOLFDWLRQVRIWKLVILQGLQJDUHGLVFXVVHG
Elevated rates of opsin amino acid
evolution following gene
duplication in Lycaena butterflies
(Lepidoptera)
1HOLGD 3RKO 0DULORX 6LVRQ0DQJXV DQG $GULDQD
'%ULVFRH
&RPSDUDWLYH DQG (YROXWLRQDU\ 3K\VLRORJ\ *URXS
'HSDUWPHQW RI (FRORJ\ DQG (YROXWLRQDU\ %LRORJ\
8QLYHUVLW\ RI &DOLIRUQLD ,UYLQH &$  86$
QSRKO#XFLHGX
7KH SURFHVV E\ ZKLFK JHQHV DFTXLUH QHZ IXQFWLRQV
LV QRW ZHOO XQGHUVWRRG EXW JHQH GXSOLFDWLRQ LV
FRQVLGHUHG DQ LPSRUWDQW PHFKDQLVP IRU
JHQHUDWLQJ IXQFWLRQDO GLYHUVLW\ *HQH GXSOLFDWLRQV
DUH RIWHQ IROORZHG E\ DQ DFFHOHUDWHG UDWH RI
HYROXWLRQ :H WHVWHG WKLV K\SRWKHVLV E\ H[DPLQLQJ
WKH HYROXWLRQ RI D SDLU RI EOXH RSVLQ GXSOLFDWH
JHQHV LQ WKH EXWWHUIO\ JHQXV /\FDHQD 9LVXDO
SLJPHQWV DUH WKH OLJKWVHQVLWLYH PROHFXOHV LQ WKH
DUWKURSRGV¶ FRPSRXQG H\H 7KH VSHFLILF DPLQR
DFLG VHTXHQFH RI WKH RSVLQ SURWHLQ GHWHUPLQHV WKH
SHDN DEVRUSWLRQ PD[LPXP RI WKH YLVXDO SLJPHQW
:H XVHG 3&5 FORQLQJ DQG VHTXHQFLQJ RI H\H
GHULYHG F'1$V WR FKDUDFWHUL]H DOO IRXU RSVLQ JHQHV
RI / KHWHURQHD DQG / KHOORLGHV ZKLFK ZH
FRPELQHG ZLWK WKH SUHYLRXVO\ FKDUDFWHUL]HG /
UXELGXV RSVLQ VHTXHQFHV 7KH WUDQVODWHG RSVLQ
DPLQR DFLG VHTXHQFHV ZHUH DOLJQHG DQG XVHG WR
FRQVWUXFW D SK\ORJHQHWLF WUHH (DFK RI WKHVH
VHTXHQFHV IDOOV ZLWKLQ RQH RI WKUHH ZHOOVXSSRUWHG
FODGHV LQ WKH LQVHFW RSVLQ JHQH WUHH FRPSULVHG
UHVSHFWLYHO\ RI XOWUDYLROHW 89 EOXH % DQG
ORQJZDYHOHQJWK /: VHQVLWLYH SLJPHQWV 2QH RI
WKHVH JHQHV EHORQJV WR WKH XOWUDYLROHW 89 RSVLQ
FODGH DQG HQFRGHV WKH YLVXDO SLJPHQW ZLWK SHDN
VHQVLWLYLW\ WR  QP $ VHFRQG JHQH FOXVWHUV
ZLWKLQ WKH ORQJ ZDYHOHQJWK /: FODGH DQG
FRUUHVSRQGV WR WKH YLVXDO SLJPHQW ZLWK SHDN
VHQVLWLYLW\ WR  QP 7ZR JHQHV FOXVWHUHG ZLWKLQ
WKH EOXHVHQVLWLYH RSVLQ FODGH % DQG %
UHSUHVHQWLQJ UHVSHFWLYHO\ WKH YLVXDO SLJPHQWV ZLWK
SHDN VHQVLWLYLW\ WR  EOXH DQG  JUHHQ QP
:H XVHG 7DMLPD¶V  PHWKRG WR WHVW ZKHWKHU
RU QRW WKH 3 RSVLQ GLVSOD\HG DQ HOHYDWHG UDWH
RI DPLQR DFLG HYROXWLRQ IROORZLQJ LWV GLYHUJHQFH
IURP WKH 3 RSVLQ ZKLFK KDV D PRUH W\SLFDO
SHDN VHQVLWLYLW\ IRU RSVLQV RI WKDW FODGH 9LVXDO
LQVSHFWLRQ RI WKH EUDQFK OHQJWKV RI WKH RSVLQ WUHH
VXJJHVWHG WKDW % DQG % DUH HYROYLQJ DW GLIIHUHQW
UDWHV DQG UHVXOWV IURP 7DMLPD¶V WHVW VXSSRUW WKLV
ILQGLQJ IRU DOO WKUHH /\FDHQD VSHFLHV S IRU
DOO VSHFLHV $ VHFRQG DQDO\VLV VHSDUDWLQJ WKH
WUDQVPHPEUDQH 70 DQG WKH
QRQWUDQVPHPEUDQH 1RQ70 GRPDLQV RI WKH
RSVLQ SURWHLQ VKRZV WKDW RQO\ WKH DPLQR DFLG
GLIIHUHQFHV EHWZHHQ WKH 70 GRPDLQV DUH
UHVSRQVLEOH IRU WKLV GLIIHUHQW UDWH RI HYROXWLRQ
EHWZHHQ % DQG % LQ DOO WKUHH VSHFLHV 70
GRPDLQV S 1RQ70 GRPDLQV S!
IXUWKHU VXJJHVWLQJ WKDW RQH RI WKHVH JHQHV KDV
HYROYHGDQHZIXQFWLRQ
Embryonic development and wing
colour patterns in the tropical
butterfly, Bicyclus anynana
696DHQNR30%UDNHILHOGDQG3%HOGDGH
(YROXWLRQDU\ %LRORJ\ ,QVWLWXWH RI %LRORJ\ /HLGHQ
8QLYHUVLW\ .DLVHUVWUDDW   *3 /HLGHQ 7KH
1HWKHUODQGVVYVDHQNR#XPDLOOHLGHQXQLYQO
%XWWHUIO\ ZLQJ SDWWHUQV SURYLGH DQ DWWUDFWLYH
V\VWHP IRU VWXG\LQJ LQWHUDFWLRQV EHWZHHQ WKH
HYROXWLRQDU\ DQG GHYHORSPHQWDO SURFHVVHV WKDW
VKDSH PRUSKRORJLFDO YDULDWLRQ 7KH $IULFDQ
EXWWHUIO\ %LF\FOXV DQ\QDQD ZLWK LWV FRQVSLFXRXV
H\HVSRWV KDV EHHQ HVWDEOLVKHG DV DQ ³HYRGHYR´
ODERUDWRU\ PRGHO DQG VXFFHVVIXOO\ XVHG WR VWXG\
WKH JHQHWLF PHFKDQLVPV XQGHUO\LQJ YDULDWLRQ LQ
ZLQJ SDWWHUQV 7KH SUREOHP KRZHYHU LV WKDW QRQH
RI WKH LQVHFW PRGHO VSHFLHV KDV H\HVSRW SDWWHUQV
ZKLFK DSSHDU WR EH D /HSLGRSWHUDVSHFLILF WUDLW
*HQHWLF FRPSDULVRQ DQG LGHQWLILFDWLRQ RI WKH
JHQHV LQYROYHG LQ FRORXU SDWWHUQ IRUPDWLRQ
EHFRPH D FKDOOHQJH ZKHQ JHQRPLF UHVRXUFHV DUH
RQO\ VWDUWLQJ WR EH GHYHORSHG 2YHU WZHQW\ PXWDQW
VWRFNV ZLWK GUDPDWLFDOO\ DOWHUHG H\HVSRW SDWWHUQ
DUH PDLQWDLQHG LQ RXU ODERUDWRU\ DQG VHYHUDO RI
WKHP DSSHDU WR KDYH GLVWXUEHG HPEU\RQLF
GHYHORSPHQW ([DPLQDWLRQ RI WKH JHQHV ZLWK VXFK
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH SOHLRWURSLF HIIHFWV DQG WKH VHDUFK IRU FRPSDUDEOH
PXWDWLRQV LQ 'URVRSKLOD PHODQRJDVWHU DQG
%RPE\[ PRUL FDQ KHOS XQUDYHO WKH VLJQDOLQJ
SDWKZD\V LQYROYHG LQ HPEU\RQLF DQG ZLQJ SDWWHUQ
GHYHORSPHQW :H VWXGLHG HPEU\RJHQHVLV LQ
³ZLOGW\SH´ EXWWHUIOLHV DQG LQ PXWDQWV ZLWK
DOWHUHG H\HVSRW VL]H DQG FRORXU FRPSRVLWLRQ
+RPR]\JRWHV IRU WKHVH PXWDQW DOOHOHV GLH GXULQJ
WKH ILUVW GD\V RI GHYHORSPHQW KHWHUR]\JRWHV
GHYHORS QRUPDOO\ EXW VKRZ WKH GLVWXUEHG H\HVSRW
SDWWHUQ ([SUHVVLRQ RI VHYHUDO GHYHORSPHQWDO
JHQHV VXFK DV (QJUDLOHG ZDV H[DPLQHG LQ
³ZLOGW\SH´ DQG PXWDQW HPEU\RV DQG VKRZHG
VLPLODULWLHV ZLWK VRPH RI WKH 'URVRSKLOD VHJPHQW
SRODULW\ PXWDQWV 7KLV VXJJHVWV FDQGLGDWH
GHYHORSPHQWDO SDWKZD\V SRWHQWLDOO\ LQYROYHG LQ
WKH SKHQRW\SLF YDULDWLRQ IRU H\HVSRW SDWWHUQ :H
ZLOO GLVFXVV WKH VLJQLILFDQFH RI WKH UHVHDUFK DQG
IXWXUHSHUVSHFWLYHV
CCCH-type zinc finger genes:
Candidate regulators of sex
determination pathway in the
silkworm, Bombyx mori
96DWLVK-16KXNODDQG-1DJDUDMX
/DERUDWRU\ RI 0ROHFXODU *HQHWLFV &HQWUH IRU '1$
)LQJHUSULQWLQJ DQG 'LDJQRVWLFV +\GHUDEDG
,1',$MQDJDUDMX#FGIGRUJLQ
'RXEOHVH[ JHQH LQ WKH VLONZRUP %RPE\[ PRUL
FRQIRUPLQJ WR WKH ERWWRPXS K\SRWKHVLV VSOLFHV
LQWR PDOH DQG IHPDOH LVRIRUPV ZKLFK DUH
UHVSRQVLEOH IRU WKH VXEVHTXHQW PDOH RU IHPDOH
GLIIHUHQWLDWLRQ UHVSHFWLYHO\ %XW WKH UHJXODWRUV RI
WKH VSOLFH VWDWH RI GRXEOHVH[ KDYH EHHQ HOXVLYH
H[FHSW IRU WKH LGHQWLILFDWLRQ RI D
IHPDOHGHWHUPLQLQJ UHJLRQ RQ WKH :
FKURPRVRPH 'LIIHUHQWLDO GLVSOD\ DQDO\VLV RQ D
VWUDLQ SRVVHVVLQJ D :KDUERXUHG WUDQVORFDWLRQ
UHVXOWHG LQ WKH LGHQWLILFDWLRQ RI D :OLQNHG
&[&[&[+ ]LQFILQJHU GRPDLQFRQWDLQLQJ
JHQH 573&5 DQDO\VLV VKRZHG WKDW WKH ]LQF ILQJHU
JHQH LV H[SUHVVHG YHU\ HDUO\ LQ WKH GHYHORSPHQW
SULRU WR WKH H[SUHVVLRQ RI GV[ JHQH DQG DOVR
WKURXJK RXW WKH OLIH F\FOH DQG LQ DOO WKH WLVVXHV :H
DOVR LGHQWLILHG WZR RWKHU SXWDWLYH JHQHV
FRQWDLQLQJ WKH &[&[&[+ GRPDLQ SUHVHQW
RQ WKH DXWRVRPH 6HTXHQFH DQDO\VLV VXJJHVWHG DQ
LQLWLDO GXSOLFDWLRQ IROORZHG E\ D WUDQVORFDWLRQ RQ
WR WKH :FKURPRVRPH DQG VXEVHTXHQW VHTXHQFH
GLYHUJHQFH 7KH :OLQNHG JHQH LV IRXQG WR EH
%RPE\[VSHFLILF DV LGHQWLILHG E\ 3&5 SHUIRUPHG
RQ GLIIHUHQW OHSLGRSWHUDQ VSHFLHV ZKLOH WKH
DXWRVRPDO JHQHV DUH QRW 7UDQVLHQW 51$L DVVD\V
UHYHDOHG D SRVVLEOH LQWHUDFWLRQ EHWZHHQ WKH
]LQFILQJHU JHQHV LQ GHWHUPLQLQJ WKH VSOLFH VWDWH RI
WKH GRZQVWUHDP JHQH GRXEOHVH[ LQ D GLUHFW RU
LQGLUHFW PDQQHU 7KXV ZH SURSRVH D PRGHO IRU WKH
VH[ GHWHUPLQDWLRQ PHFKDQLVP LQ WKH VLONZRUP
LQYROYLQJWKH]LQFILQJHUJHQHV
Hemocytes of Manduca sexta: new
data about hemocyte components,
subpopulations, and their
phagocytic capability
6FKRO] )UDQN /HVFK 7LQH %HH] 6XVDQQ
+ROWKXVHQ 7UDXWH $QGHUO ,QHV 6LOYLD *HXHQLFK
DQG7UHQF]HN7LQD
,QVWLWXWH RI *HQHUDO DQG $SSOLHG =RRORJ\
-XVWXV/LHELJ 8QLYHUVLW\ RI *LHVVHQ
6WHSKDQVWUHHW  ' *LHVVHQ *HUPDQ\
7LQD(7UHQF]HN#DOO]RROELRXQLJLHVVHQGH
7KH IRFXV RI RXU UHVHDUFK LQWHUHVW LV WKH DQDO\VLV
RI WKH IXQFWLRQ RI KHPRF\WHV DQG WKHLU
GLIIHUHQWLDWLRQ WR EHFRPH LPPXQH FRPSHWHQW
FHOOV LQ SDUWLFXODU RI WKH PRGHO LQVHFW 0DQGXFD
VH[WD :LWKLQ UHFHQW \HDUV ZH KDYH FROOHFWHG GDWD
RQ WKHLU QXPEHUV GLVWULEXWLRQ DSSHDUDQFH
VXESRSXODWLRQV DQG IOXFWXDWLRQV GXULQJ
ZRXQGLQJ LQIHFWLRQ DQG SRVWHPEU\RQDO
GHYHORSPHQW DV ZHOO DV HPEU\RQDO GHYHORSPHQW
VHH DOVR DFFRPSDQ\LQJ SRVWHU *|NoHQ HW DO
XVLQJ FODVVLFDO DQG PRGHUQ KLVWRORJLFDO
LPPXQRKLVWRFKHPLFDO DQG ELRFKHPLFDO PHWKRGV
,Q DGGLWLRQ ZH KDYH GHYHORSHG D F'1$ OLEUDU\ RI
KHPRF\WHV DQG RI IDW ERG\ RI LQIHFWHG ODUYDH $
IHZ F'1$ FORQHV RI SURWHLQV WKDW PD\ SOD\ DQ
LPSRUWDQW UROH LQ ZRXQG DQG LPPXQH UHDFWLRQV
KDYH EHHQ FKDUDFWHUL]HG LQ PRUH GHWDLO 7KH
SUHVHQWDWLRQ ZLOO SURYLGH DQ RYHUYLHZ RI WKH
SUHVHQW VWDWH RI NQRZOHGJH DYDLODEOH IURP RXU
UHVHDUFK JURXS 7KLV LQFOXGHV VHTXHQFH GDWD RI
VRPH KHPRF\WH F'1$ FORQHV DQG VRPH
FKDUDFWHULVWLFV RI WKHLU FRUUHVSRQGLQJ SURWHLQV DV
ZHOO DV QHZ DVSHFWV RI KHPRF\WH FKDUDFWHULVWLFV
REWDLQHG E\ LQ YLYR DQG LQ YLWUR H[SHULPHQWV
5HVHDUFK KDV EHHQ SHUIRUPHG LQ SDUW LQ
VWLPXODWLQJ FROODERUDWLRQ ZLWK WKH UHVHDUFK JURXS
RI 3URI 05 .DQRVW .68 0DQKDWWDQ 86$ DQG
ZDVVXSSRUWHGE\VHYHUDO')*JUDQWV7U[[
Development of enhancer trap
mutagenesis in Bombyx mori
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7UDQVJHQLF 6LONZRUP 5HVHDUFK &HQWHU 1DWLRQDO
,QVWLWXWH RI $JURELRORJLFDO 6FLHQFHV 7VXNXED
 -DSDQ 6LON0DWHULDOV 5HVHDUFK 8QLW
1DWLRQDO ,QVWLWXWH RI $JURELRORJLFDO 6FLHQFHV
7VXNXED  -DSDQ *UDG 6FKRRO RI
%LRDJULFXOWXUDO 6FLHQFHV 1DJR\D 8QLYHUVLW\
1DJR\D  -DSDQ ,QYHUWHEUDWH *HQH
)XQFWLRQ 5HVHDUFK 8QLW 1DWLRQDO ,QVWLWXWH RI
$JURELRORJLFDO 6FLHQFHV 7VXNXED 
-DSDQKVH]XWVX#DIIUFJRMS
:H DUH GHYHORSLQJ WRROV IRU IXQFWLRQDO JHQRPLFV
LQ %RPE\[ PRUL 7KH JHQRPH GUDIW VHTXHQFH RI %
PRUL ZDV UHOHDVHG LQ  ,Q WKH SRVWJHQRPLF
VWXG\ ELQDU\ H[SUHVVLRQ V\VWHP HQKDQFHU WUDS
JHQH WUDS LQVHUWLRQDO PXWDJHQHVLV JHQH WDUJHWLQJ
DQG 51$L ZLOO EH LPSRUWDQW WRROV IRU IXQFWLRQDO
DQDO\VLV RI WKH JHQRPH :H KDYH EHHQ GHYHORSLQJ
HQKDQFHU WUDS V\VWHP LQ VLONZRUP WR FRQWURO
WUDQVJHQH H[SUHVVLRQ DQG WR LGHQWLI\ QRYHO JHQH
IXQFWLRQ $W ILUVW *$/8$6 ELQDU\ V\VWHP IRU
WDUJHWHG JHQH H[SUHVVLRQ ZHUH DGRSWHG ZLWK (*)3
DV WKH UHSRUWHU XVLQJ SLJJ\%DF
WUDQVSRVRQGHULYHG YHFWRU -XPSVWDUWHU VWUDLQ
ZKLFK SURYLGHV SLJJ\%DF WUDQVSRVDVH DQG
SURPRWHV UHPRELOL]DWLRQ RI PXWDWRU
SURPRWHU*$/ WUDQVSRVRQ ZDV DOVR
HVWDEOLVKHG XVLQJ 0LQRV WUDQVSRVRQ :H KDYH
DQDO\]HG WKH HIILFLHQF\ RI WUDQVSRVLWLRQ RI PXWDWRU
DQG LWV SRVLWLRQ HIIHFWV :KHQ PXWDWRU WUDQVSRVRQ
PRYHV DQG WUDSV JHQRPLF HQKDQFHUVLOHQFHU WKH
UHSRUWHU 8$6(*)3 ZLOO VKRZ VWDJH DQG
WLVVXHVSHFLILF H[SUHVVLRQ ,Q WKH IHDVLELOLW\ VWXG\
F\WRSODVPLF DFWLQ $ SURPRWHU RI % PRUL ZDV
XVHG IRU PXWDWRU $*$/ WR WHVW ZKHWKHU RU
QRW WKH PXWDWRU FDQ GHWHFW HQKDQFHUVLOHQFHU
DFWLYLW\ ,Q WKH $*$/ OLQHV WKH H[SUHVVLRQ
SDWWHUQV RI (*)3 YDULHG JUHDWO\ GXH WR WKH
LQVHUWLRQ SRVLWLRQV RI WKH PXWDWRU :H KDYH
REWDLQHG WKH VWUDLQV LQ ZKLFK *$/ H[SUHVVHG DW
YDULRXV RUJDQV 7KHQ ZH KDYH GHYHORSHG
W7$75( ELQDU\ V\VWHP ,Q WKH V\VWHP
WUDQVFULSWLRQ RI WUDQVJHQH ZLOO EH WXUQHG RII LQ WKH
SUHVHQFH RI WHWUDF\FOLQH RU GR[\F\FOLQH 7HW2))
:H KDYH SURGXFHG WUDQVJHQLF VLONZRUP ZLWK
KVSW7$ WUDQVDFWLYDWRU DQG 75((*)3 UHVSRQVH
HOHPHQW WKDW ZHUH XVHG LQ 'URVRSKLOD
PHODQRJDVWHU 7KH KHDW VKRFN SURPRWHU KVS RI
'URVRSKLOD ZDV ZHDNO\ DFWLYDWHG E\ KHDW VKRFN
WUHDWPHQW LQ % PRUL 2QH RI WKH IRXU WUDQVJHQLF
VWUDLQV VKRZHG XELTXLWRXV H[SUHVVLRQ RI (*)3
ZLWKRXW KHDW VKRFN SRVVLEO\ E\ HQKDQFHU
WUDSSLQJ 7KH H[SUHVVLRQ RI (*)3 ZDV GHFUHDVHG
ZKHQ WHWUDF\FOLQHGR[\F\FOLQH ZDV DGGHG WR WKH
DUWLILFLDO GLHW ,Q DGGLWLRQ WKH HIIHFW RI WHWUDF\FOLQH
ZDV WUDQVPLWWHG WR HJJV PDWHUQDOO\ 7KH UHVXOWV
VKRZHG WKDW W7$75( V\VWHP ZRUNV LQ % PRUL
*$/8$6 DQG W7$75( ELQDU\ V\VWHPV VKRXOG






7DNDKLUR 6KLRWVXNL $Q-LDQJ 7DQ DQG 7RVKLNL
7DPXUD 
,QYHUWHEUDWH *HQH )XQFWLRQ 5HVHDUFK 8QLW
1DWLRQDO ,QVWLWXWH RI $JURELRORJLFDO 6FLHQFHV
7UDQVJHQLF 6LONZRUP 5HVHDUFK &HQWHU 1DWLRQDO
,QVWLWXWH RI $JURELRORJLFDO 6FLHQFHV 7VXNXED
-DSDQVKLRWVXN#DIIUFJRMS
,Q LQVHFW SK\VLRORJ\ HVSHFLDOO\ LQ GHYHORSPHQW
DQG PHWDPRUSKRVLV MXYHQLOH KRUPRQHV -+V
KDYH LPSRUWDQW UROHV EXW VWXGLHV RI WKH PROHFXODU
PHFKDQLVPV RI WKH -+ KDYH QRW EHHQ SURJUHVVHG
PXFK \HW +\GURO\VLV RI WKH PHWK\O HVWHU RI -+ E\
D -+VSHFLILF HVWHUDVH LV D NH\ SDWKZD\ IRU WKH
GHJUDGDWLRQ RI -+ WR UHJXODWH -+ WLWHU LQ WKH
KHPRO\PSK :H JHQHUDWH WUDQVJHQLF VLONZRUP
VWUDLQV WKDW RYHUH[SUHVV WKH -+ HVWHUDVH XVLQJ WKH
*$/8$6 V\VWHP )LUVW ZH FRQILUPHG KLJK
H[SUHVVLRQ RI -+ HVWHUDVH P51$ IURP HPEU\R WR
UG VWDGLXP (Q]\PDWLF DFWLYLW\ RI WKH -+ HVWHUDVH
LQ WKH KHPRO\PSK RI QG DQG UG LQVWDU RI WKH
WUDQVJHQLF OLQH LV  WR  WLPHV KLJKHU WKDQ WKDW RI
PLGGOH VWDJH RI WKH WK LQVWDU ZKLFK LV WKH KLJKHVW
DFWLYLW\ WKURXJK WKH ZKROH VWDJH RI ZLOGW\SH ,W
ZDV DOVR IRXQG WKDW WKH KLJK -+ HVWHUDVH DFWLYLW\
LQ ZKROH ERG\ KRPRJHQDWHV DW HPEU\R DQG VW
VWDGLXP LQ WKH WUDQVJHQLF OLQH 7KH
RYHUH[SUHVVLRQ RI -+ HVWHUDVH IURP WKH HPEU\RQLF
VWDJH UHVXOWHG LQ ODUYDOSXSDO PHWDPRUSKRVLV
DIWHU WKH WKLUG VWDGLXP WZR VWDGLD HDUOLHU WKDQ
WKDW REVHUYHG LQ ZLOGW\SH LQVHFWV 7KLV
SUHFRFLRXV PHWDPRUSKRVLV RFFXUUHG DIWHU UG
LQVWDU LQGLFDWHV WKDW -+V DUH QRW FULWLFDO IRU
QRUPDO GHYHORSPHQW RI HPEU\R RU ODUYD EHIRUH
WKH VHFRQG PROW LQ /HSLGRSWHUD 7KH WUDQVJHQLF
DSSURDFK GHYHORSHG LQ WKLV VWXG\ DOORZHG XV WR
GLVVHFW WKH IXQFWLRQ RI NH\ SK\VLRORJLFDO HYHQWV
WKDW RFFXU IURP HPEU\RJHQHVLV 7KHVH W\SHV RI
VWXGLHV ZHUH RQO\ SRVVLEOH LQ ODWHU ODUYDO VWDGLD
XVLQJ SK\VLFDO WHFKQLTXHV VXFK DV DOODWHFWRP\ RU
WKH DSSOLFDWLRQ RI -+ DQDORJV 7KH H[SHULPHQWDO
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DOORZ IXUWKHU VWXGLHV LQ LQVHFW HQGRFULQRORJ\ DQG
SK\VLRORJ\UHODWHGWR-+DFWLRQ
An EST library from the midgut of
the Lightbrown Apple Moth,
Epiphyas postivittana (Walker)
(Lepidoptera: Tortricidae)
5REHUW 6LPSVRQ 5LFKDUG 1HZFRPE /HVOH\
%HXQLQJ <DK.KLQJ <DXN 5RVV &URZKXUVW
+HDWKHU *DWHKRXVH /DXUHQFH *DWHKRXVH
1JDLUH 0DUNZLFN 'DYH &KDJQH $QGUHZ
*OHDYH-RKQ&KULVWHOOHU
+RUW5HVHDUFK 3ULYDWH %DJ  3DOPHUVWRQ
1RUWK 1HZ =HDODQG +RUW5HVHDUFK 3ULYDWH %DJ
 $XFNODQG 1HZ =HDODQG
UVLPSVRQ#KRUWUHVHDUFKFRQ]
7KH OLJKWEURZQ DSSOH PRWK LV D TXDUDQWLQH SHVW RI
1HZ =HDODQG IUXLW DQG LV DOVR FORVHO\ UHODWHG WR D
FRPSOH[ RI QDWLYH OHDIUROOHU SHVWV ZKLFK FDXVH
HFRQRPLF GDPDJH 7KH ODUYDO PLGJXW LV WKH WDUJHW
RI PDQ\ FRQWURO VWUDWHJLHV DQG DQ XQGHUVWDQGLQJ
RI WKH JHQRPLFV RI WKH PLGJXW KDV WKH SRWHQWLDO WR
XQHDUWK QHZ WDUJHWV IRU SHVW FRQWURO :H KDYH
SURGXFHG DQ (67 OLEUDU\ WKDW ZLOO DOORZ
LGHQWLILFDWLRQ RI JHQHV RI WKH PLGJXW LQYROYHG LQ
GLJHVWLRQ JURZWK DQG SDWKRJHQ LQWHUDFWLRQV DV
ZHOO DV UHYHDOLQJ DFWLYH JHQHV RI XQNQRZQ
IXQFWLRQ 6HTXHQFH DQDO\VLV RI PLGJXW F'1$
OLEUDULHV QRZ FRYHUV a  JRRG TXDOLW\ (67V
IURP UG WK DQG WK LQVWDU ODUYD PLGJXWV
&OXVWHULQJ \LHOGHG D XQLJHQH VHW RI a 
FRQWLJV 6HDUFKHV DJDLQVW WKH 6ZLVV3URW GDWDEDVH
DQG PRGHO RUJDQLVP SURWHRPHV \LHOGHG FRQILGHQW
DQQRWDWLRQV IRU a  RI WKH FRQWLJV ZLWK
DSSUR[LPDWHO\  RI WKHVH ZLWK XQNQRZQ
IXQFWLRQ 7KH UHPDLQGHU ZHUH LQYROYHG LQ
GLJHVWLRQ QXWULHQW WUDQVSRUW HQHUJ\ WUDQVIHU
SHULWURSKLF PHPEUDQH V\QWKHVLV DQG FHOO
PDLQWHQDQFH DQG SUROLIHUDWLRQ 6RPH JURXSV RI
JHQHV LQFOXGLQJ VHULQH SURWHDVHV DQG
DPLQRSHSWLGDVHV KDYH EHHQ DQDO\VHG 7KH OLEUDU\
KDV EHHQ XVHG LQ FRQMXQFWLRQ ZLWK SURWHRPLF GDWD
IURP WKH EUXVK ERUGHU PHPEUDQH WR GLVFRYHU WKH
GHSWK RI (67 FRYHUDJH DQG WR LGHQWLI\ SRWHQWLDO
SHVWFRQWUROWDUJHWV
Polydnavirus-mediated
suppression of the insect immune
response
056WUDQG
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
*HRUJLD $WKHQV *$  86$
PUVWUDQG#EXJVHQWXJDHGX
,QVHFWV UHO\ XSRQ D ZHOOFRRUGLQDWHG LQQDWH
LPPXQH V\VWHP IRU SURWHFWLRQ DJDLQVW LQYDGLQJ
SDWKRJHQV DQG SDUDVLWHV /DUJHU PXOWLFHOOXODU
SDUDVLWHV DUH XVXDOO\ NLOOHG E\ HQFDSVXODWLRQ
ZKLFK LQYROYHV DWWDFKPHQW RI PXOWLSOH OD\HUV RI
KHPRF\WHV WR WKH IRUHLJQ WDUJHW 6PDOOHU
SDWKRJHQV LQ FRQWUDVW DUH NLOOHG E\ D
FRPELQDWLRQ RI KHPRF\WHPHGLDWHG SKDJRF\WRVLV
DQG KXPRUDO GHIHQVHV 'HVSLWH WKH IXQGDPHQWDO
LPSRUWDQFH RI WKHVH UHVSRQVHV RXU XQGHUVWDQGLQJ
RI WKHLU UHJXODWLRQ LQ UHODWLRQ WR WKH FRXQWHU
VWUDWHJLHV SDWKRJHQV XVH WR HYDGH KRVW GHIHQVH
UHVSRQVHV LV OLPLWHG 9LUXVHV LQ WKH IDPLO\
3RO\GQDYLULGDH DUH V\PELRWLFDOO\ DVVRFLDWHG ZLWK
SDUDVLWRLG ZDVSV DQG DUH DPRQJ WKH PRVW YLUXOHQW
LPPXQRVXSSUHVVLYH SDWKRJHQV RI LQVHFWV
3RO\GQDYLUXVHV DUH GLYLGHG LQWR WZR JHQHUD
EUDFRYLUXVHV %9V DQG LFKQRYLUXVHV ,9V RQ WKH
EDVLV RI WKHLU DVVRFLDWLRQ ZLWK ZDVSV LQ WKH
IDPLOLHV %UDFRQLGDH DQG ,FKQHXPRQLGDH *HQRPH
DQDO\VLV UHYHDOV LPSRUWDQW VLPLODULWLHV LQ WKH
RUJDQL]DWLRQ %9 DQG ,9 JHQRPHV EXW WKHVH YLUXVHV
VKDUH DOPRVW QR VHTXHQFH KRPRORJ\ ZLWK RQH
DQRWKHU VXJJHVWLQJ WKHLU DVVRFLDWLRQ ZLWK
SDUDVLWRLGV DURVH LQGHSHQGHQWO\ )XQFWLRQDO
DQDO\VLV KDV DOVR LGHQWLILHG VHYHUDO NH\ JHQHV
LQYROYHG LQ LPPXQRVXSSUHVVLRQ 1RWDEO\ PRVW
YLUXOHQFH IDFWRUV HQFRGHG E\ SRO\GQDYLUXVHV OLNH
0LFURSOLWLV GHPROLWRU EUDFRYLUXV 0G%9 WDUJHW
VLJQDOLQJ SDWKZD\V WKDW UHJXODWH LPSRUWDQW
LPPXQH HIIHFWRU UHVSRQVHV UDWKHU WKDQ HIIHFWRU
PROHFXOHV WKHPVHOYHV 2YHUDOO WKHVH UHVXOWV
SURYLGH LPSRUWDQW LQVLJKW RQ WKH HYROXWLRQ RI
SRO\GQDYLUXVHV DQG DOVR LGHQWLI\ NH\ YLUXOHQFH
GHWHUPLQDQWVXQGHUO\LQJLPPXQRVXSSUHVVLRQ
Insect cell-based high-throughput
screening systems for the
identification of compounds with
ecdysteroid mimetic insecticide
activities
/ 6ZHYHUV ' 6WHIDQRX 7 6RLQ . 9DQ
/RRFNH * 6PDJJKH & :KHHORFN 7 +DUDGD
0$NDPDWVX<1DNDJDZDDQG.,DWURX
,QVHFW 0ROHFXODU *HQHWLFV DQG %LRWHFKQRORJ\
,QVWLWXWH RI %LRORJ\ 1&65 ³'HPRNULWRV´ $JKLD
3DUDVNHYL $WKHQV *UHHFH /DERUDWRU\ RI
$JUR]RRORJ\ )DFXOW\ RI $JULFXOWXUDO DQG $SSOLHG
%LRORJLFDO 6FLHQFHV 8QLYHUVLW\ RI *KHQW *KHQW
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*UDGXDWH 6FKRRO RI $JULFXOWXUH .\RWR 8QLYHUVLW\
.\RWR-DSDQVZHYHUV#ELRGHPRNULWRVJU
,QVHFW SHVWV DUH UHVSRQVLEOH IRU JOREDO FURS ORVVHV
RI ± RI SRWHQWLDO SURGXFWLRQ DQG IRU
WUDQVPLWWLQJ VRPH RI WKH ZRUOG¶V PRVW LPSRUWDQW
GLVHDVHV VXFK DV PDODULD ILODULDVLV DQG GHQJXH
IHYHU 7KH PDMRULW\ RI PHWKRGV WR FRQWURO LQVHFW
SHVW SRSXODWLRQV LQYROYH WKH XVH RI FKHPLFDO
FRPSRXQGV WKDW DUH WR[LF WR WKH HQYLURQPHQW DQG
KXPDQ KHDOWK $ JUHDW QHHG H[LVWV IRU WKH
GHYHORSPHQW RI DOWHUQDWLYH PHWKRGV RI LQVHFW SHVW
FRQWURO WKDW DUH FKDUDFWHUL]HG E\ KLJKHU
VSHFLILFLW\ ORZHU WR[LFLW\ DQG LQFUHDVHG SRWHQF\
&RPSRXQGV WKDW VSHFLILFDOO\ GLVUXSW WKH KRUPRQDO
EDODQFH LQ LQVHFWV KDYH JUHDW SRWHQWLDO WR EH
GHYHORSHG DV DOWHUQDWLYH VSHFLILF DQG
HQYLURQPHQWDOO\ IULHQGO\ LQVHFWLFLGHV ,PSRUWDQW
KRUPRQDO WDUJHWV LQ LQVHFWV LQFOXGH WKH PROWLQJ
KRUPRQH K\GUR[\HFG\VRQH ( DQG WKH
³DQWLPHWDPRUSKRVLV´ KRUPRQH MXYHQLOH
KRUPRQH -+ +RZHYHU WKH VHDUFK DQG
LGHQWLILFDWLRQ RI FRPSRXQGV WKDW GLVUXSW WKH
LQVHFW HQGRFULQH V\VWHP KDV EHHQ KDPSHUHG E\
WKH ODFN RI DYDLODELOLW\ RI KLJKWKURXJKSXW
VFUHHQLQJ V\VWHPV 7R DGGUHVV WKLV QHHG ZH KDYH
GHYHORSHG WUDQVIRUPHG VLONPRWK %RPE\[
PRULGHULYHG %P FHOO OLQHV WKDW UHVSRQG WR WKH
DGGLWLRQ RI HFG\VRQHOLNH VXEVWDQFHV WKURXJK WKH
H[SUHVVLRQ RI WKH JUHHQ IOXRUHVFHQW SURWHLQ *)3
DQG WKH DSSHDUDQFH RI JUHHQ IOXRUHVFHQFH
%HFDXVH WKH DPRXQW RI JUHHQ IOXRUHVFHQFH FDQ EH
HDVLO\ TXDQWLILHG LQ LQGLYLGXDO ZHOOV RI D  ZHOO
SODWH E\ D IOXRUHVFHQFH SODWH UHDGHU WKH
HQJLQHHUHG FHOO OLQHV FDQ EH XVHG IRU WKH VFUHHQLQJ
RI FRPSRXQGV ZLWK HFG\VWHURLG PLPHWLF DFWLYLW\
LQ KLJKWKURXJKSXW IRUPDW 7KH JHQHUDWHG
UHSRUWHU FHOO OLQHV DUH XVHG IRU WKH VFUHHQLQJ RI
SODQW H[WUDFWV IURP DYDLODEOH SODQW FROOHFWLRQV DQG
IRU PRQLWRULQJ VXEVHTXHQW DFWLYLW\ GXULQJ
HQULFKPHQW DQG SXULILFDWLRQ VWHSV 7KH FHOO OLQHV
DUH DOVR XVHG WR VFUHHQ FKHPLFDO OLEUDULHV RI
GLEHQ]R\O K\GUD]LQH FRPSRXQGV WR DVVHVV
VWUXFWXUHDFWLYLW\ UHODWLRQVKLSV 0HDVXUHPHQWV RI
(& YDOXHV RI D ODUJH FROOHFWLRQ RI FRPSRXQGV
ZHUH XVHG WR FRQVWUXFW D TXDQWLWDWLYH
VWUXFWXUHDFWLYLW\ UHODWLRQVKLS 46$5 PRGHO WKDW
GHVFULEHV WKH HFG\VRQH DJRQLVW DFWLYLWLHV RI WKH
GLEHQ]R\O K\GUD]LQH DQDORJV )LQDOO\ IRU VRPH RI
WKH LGHQWLILHG DJRQLVWV LW ZDV VKRZQ WKDW WKHLU
DFWLYLW\ DV GHWHUPLQHG E\ WKH FHOOEDVHG VFUHHQLQJ
DVVD\V SDUDOOHOV WKHLU ELRDFWLYLW\ LQ JURZWK
LQKLELWLRQ DQG WR[LFLW\ DVVD\V XVLQJ OLYH LQVHFWV
:KLOH WKH FXUUHQW KLJKWKURXJKSXW VFUHHQLQJ
V\VWHP WDUJHWV OHSLGRSWHUDQ LQVHFWV PRWKV DQG
EXWWHUIOLHV IXWXUH ZRUN DLPV DW WKH H[SDQVLRQ RI
WKH WHFKQRORJ\ WR FHOO OLQHV WKDW RULJLQDWH IURP
RWKHU LQVHFW RUGHUV VXFK DV 'LSWHUD IOLHV DQG
PRVTXLWRHV DQG &ROHRSWHUD EHHWOHV 7KH
DYDLODELOLW\ RI VXFK LQVHFW RUGHUVSHFLILF VFUHHQLQJ
V\VWHPV LV SUHGLFWHG WR DVVLVW VLJQLILFDQWO\ LQ WKH
VHDUFK RI QHZ FRPSRXQGV WKDW WDUJHW WKH LQVHFW
HQGRFULQH V\VWHP ZLWK LQFUHDVHG VSHFLILFLW\ DQG
SRWHQF\ 7KLV ZRUN LV VXSSRUWHG E\ D JUDQW RI WKH
*HQHUDO 6HFUHWDULDW RI 6FLHQFH DQG 7HFKQRORJ\
*UHHN 0LQLVWU\ RI 'HYHORSPHQW %LODWHUDO 6 	 7
&RRSHUDWLRQ*UHHFH-DSDQ121(8
A direct role of JH in the control of
imaginal disc formation and growth
in Manduca
-: 7UXPDQ . +LUXPD -3 $OOHH 6*%
0DF:KLQQLH'&KDPSOLQDQG/05LGGLIRUG
'HSDUWPHQW RI %LRORJ\ 8QLYHUVLW\ RI
:DVKLQJWRQ 6HDWWOH :$  86$
)DFXOW\ RI $JULFXOWXUH DQG /LIH 6FLHQFHV
+LURVDNL 8QLYHUVLW\ +LURVDNL  -DSDQ
'HSDUWPHQW RI %LRORJLFDO 6FLHQFHV 8QLYHUVLW\ RI
6RXWKHUQ 0DLQH 3RUWODQG 0(  86$
OPU#XZDVKLQJWRQHGX
,Q /HSLGRSWHUD WKH H\H DQG WKH OHJ LPDJLQDO GLVFV
IRUP RQO\ LQ WKH ILQDO ODUYDO LQVWDU IURP LPDJLQDO
SULPRUGLD WKDW PDNH ODUYDO FXWLFOH GXULQJ WKH
HDUOLHU LQVWDUV EXW UHPDLQ GLSORLG )RUPDWLRQ RI
WKHVH GLVFV LQ WKH WREDFFR KRUQZRUP 0DQGXFD
VH[WD EHJLQV DERXW  KU DIWHU HFG\VLV ZLWK WKH
DSSHDUDQFH RI %URDG LQ WKHVH FHOOV DQG WKH
GHWDFKPHQW RI WKH SULPRUGLXP IROORZHG E\ WKH
RQVHW RI SUROLIHUDWLRQ E\  KU 6WDUYDWLRQ IURP
WKH WLPH RI HFG\VLV SUHYHQWV WKLV IRUPDWLRQ ZKLFK
FDQ EH UHVWRUHG E\ IHHGLQJ RQ VXFURVH SOXV FDVHLQ
VXFURVH RQO\ SHUPLWV WKH XSUHJXODWLRQ RI %URDG
EXW QRW SUROLIHUDWLRQ %\ FRQWUDVW WKHVH GLVFV
IRUP DQG JURZ VORZO\ LQ VWDUYHG DOODWHFWRPL]HG
ODUYDH ODFNLQJ MXYHQLOH KRUPRQH -+ DQG WKLV
IRUPDWLRQ FDQ EH SUHYHQWHG E\ -+ /LJDWLRQ
H[SHULPHQWV VKRZ WKDW WKLV GLVF PRUSKRJHQHVLV
LQGXFHG E\ WKH UHPRYDO RI -+ LV LQGHSHQGHQW RI
HFG\VWHURLG DFWLRQ 0DQLSXODWLRQ RI VWDUYDWLRQ
DQG -+ WUHDWPHQWV ERWK LQ YLYR DQG LQ YLWUR
VKRZHG WKDW -+ DFWHG GLUHFWO\ RQ WKH SULPRUGLD WR
VXSSUHVV PRUSKRJHQHVLV EXW WKDW D VHFRQG
XQLGHQWLILHG IDFWRU GHSHQGHQW RQ QXWULHQWV LV
QHFHVVDU\ IRU WKH PRUSKRJHQHVLV WR RFFXU 7KLV
IDFWRU WKDW ZH FDOO ³PHWDPRUSKRVLV LQLWLDWLQJ
IDFWRU´ DSSHDUV RQO\ LQ WKH ILQDO LQVWDU DQG FDQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH RYHUULGH WKH -+ VXSSUHVVLRQ RI GLVF IRUPDWLRQ
7KXV GLVF JURZWK LQ WKH ILQDO LQVWDU LV FRPSULVHG
RI ERWK PRUSKRJHQHWLF JURZWK XQGHU WKH
VXSSUHVVLYH FRQWURO RI -+ DQG QXWULHQWGHSHQGHQW
JURZWK 2QH PDMRU UROH RI -+ WKHQ GXULQJ ODUYDO
OLIH LV WR DOORZ LVRPRUSKLF JURZWK RI WKHVH
LPDJLQDO SULPRUGLD DV WKH ODUYD JURZV 7KLV
VXSSUHVVLRQ RI PRUSKRJHQHVLV LV DOVR VHHQ LQ
HPEU\RV RI PRUH EDVDO LQVHFWV ZKHUH SUHPDWXUH
H[SRVXUH WR -+ VXSSUHVVHV HPEU\RQLF SDWWHUQLQJ
DQG LQGXFHV SUHFRFLRXV WHUPLQDO GLIIHUHQWLDWLRQ
7KXV WKH DQFLHQW UROH RI -+ LV WR DOORZ VZLWFKLQJ
EHWZHHQ JURZWK DQG PRUSKRJHQHVLV 6XSSRUWHG
E\ JUDQWV IURP 16) WR -:7 DQG WR /05 86'$ WR
/05 -DSDQ 6RFLHW\ IRU WKH 3URPRWLRQ RI 6FLHQFH




junctions with lepidopteran cells
0:7XUQEXOO
'HSDUWPHQW RI (QWRPRORJ\ 6RLOV DQG 3ODQW
6FLHQFHV &OHPVRQ 8QLYHUVLW\ &OHPVRQ 6&
86$WXUQEXO#FOHPVRQHGX
*DS MXQFWLRQV RFFXU LQ DOO PXOWLFHOOXODU DQLPDOV
DQG SURYLGH GLUHFW FHOOFHOO WUDQVIHU RI VPDOO
PROHFXOHV EHWZHHQ DGMDFHQW FHOOV 7KURXJK WKLV
VHOHFWLYH FRPPXQLFDWLRQ WKH VWUXFWXUHV SOD\
LPSRUWDQW UROHV LQ FRRUGLQDWLRQ RI PXOWLFHOOXODU
EHKDYLRUV FRQVHTXHQWO\ GLVUXSWLRQ RI JDS
MXQFWLRQDO FRPPXQLFDWLRQ LV KLJKO\ FRUUHODWHG WR
D YDULHW\ RI SDWKRORJLFDO VWDWHV $OWKRXJK JDS
MXQFWLRQV KDYH EHHQ ORQJ UHFRJQL]HG WR IRUP
EHWZHHQ D YDULHW\ RI FHOO W\SHV LQ LQVHFWV WKH
IDLOXUH WR LVRODWH WKH HQFRGLQJ JHQHV DQG SURWHLQV
FRPSULVLQJ WKH VWUXFWXUHV SURKLELWHG LQGHSWK
GLVVHFWLRQ RI WKHLU UROHV &RQYHUVHO\ DQDO\VLV LQ
PDPPDOV SURFHHGHG UDSLGO\ LVRODWLQJ WKH
FRQQH[LQ JHQHV DQG SURWHLQV WKDW FRPSRVH JDS
MXQFWLRQV LQ WKRVH RUJDQLVPV ,W LV QRZ NQRZQ
WKDW JDS MXQFWLRQV LQ LQVHFWV DUH IRUPHG E\ D
IDPLO\ RI SURWHLQV WKDW DUH QRQKRPRORJRXV WR WKH
FKRUGDWH FRQQH[LQV DQG WKHVH HYROXWLRQDULO\
GLVWLQFW \HW IXQFWLRQDOO\ DQDORJRXV SURWHLQV KDYH
EHHQ WHUPHG LQQH[LQV /LNH FRQQH[LQV LQQH[LQV
SRO\PHUL]H WR IRUP KHPLFKDQQHOV DQG JDS
MXQFWLRQV DUH IRUPHG E\ WKH LQWHUDFWLRQ RI
KHPLFKDQQHOV RI DGMDFHQW FHOOV 5HFHQW ZRUN KDV
GHPRQVWUDWHG WKDW WKH FKDUDFWHULVWLFV RI D JLYHQ
JDS MXQFWLRQ DUH GHWHUPLQHG E\ WKH VSHFLILF
PHPEHUV RI WKH LQQH[LQ JHQH IDPLO\ ZKLFK
FRPSULVH WKH VWUXFWXUH ,QGHHG DV ZLWK FRQQH[LQV
LQ PDPPDOV H[SHULPHQWDO DOWHUDWLRQ RI JDS
MXQFWLRQ FRPSRVLWLRQ KDV VWURQJO\ QHJDWLYH
FRQVHTXHQFHV LQ LQVHFWV 6HTXHQFLQJ RI WKH
JHQRPH RI &DPSROHWLV VRQRUHQVLV ,FKQRYLUXV
&V,9 3RO\GQDYLULGDH UHVXOWHG LQ WKH
LGHQWLILFDWLRQ RI IRXU LQQH[LQ KRPRORJXHV WHUPHG
YLQQH[LQV $OO IRXU JHQHV DUH WUDQVFULEHG LQ
&V,9LQIHFWHG +HOLRWKLV YLUHVFHQV DQG DQWLVHUD
UDLVHG DJDLQVW WKH &V9Q[4 SURWHLQ ORFDOL]HV
XQLTXHO\ WR KHPRF\WHV 7XUQEXOO HW DO  &XUU
%LRO  5 )XUWKHUPRUH WZR RI WKH
YLQQH[LQV &V9Q[' DQG &V9Q[* IRUP
HOHFWURSK\VLRORJLFDOO\ IXQFWLRQDO JDS MXQFWLRQV LQ
;HQRSXV ODHYLV RRF\WHV 6HTXHQFLQJ HIIRUWV RI
RWKHU ODEV KDYH GHPRQVWUDWHG WKDW WKH YLQQH[LQV
DUH ERWK ZLGHO\ FRQVHUYHG DQG KLJKO\ GLYHUVLILHG
DFURVV RWKHU LFKQRYLUXVHV VXJJHVWLQJ WKDW WKH
SURWHLQV DUH OLNHO\ LQYROYHG LQ ,9DVVRFLDWHG
SDWKRORJLHV LQ LQIHFWHG FDWHUSLOODUV :H
K\SRWKHVL]H WKDW WKH YLQQH[LQV DFW WR DOWHU JDS
MXQFWLRQDO LQWHUFHOOXODU FRPPXQLFDWLRQ EHWZHHQ
YLQQH[LQH[SUHVVLQJ FHOOV DQG RWKHU FHOOV RI WKH
OHSLGRSWHUDQ GLVUXSWLQJ KRVW SK\VLRORJ\ $V DW
OHDVW RQH YLQQH[LQ ORFDOL]HV SULPDULO\ WR
KHPRF\WHV LW VHHPV PRVW OLNHO\ WKDW WKH UROH RI
WKH YLQQH[LQV LQ &V,9PHGLDWHG KRVW SK\VLRORJLFDO
GLVUXSWLRQ LV WR GLVUXSW LPPXQLW\ &XUUHQW ZRUN
LQ WKH ODE WKHUHIRUH LV IRFXVHG RQ XQGHUVWDQGLQJ
WKH UROH RI QDWLYH LQQH[LQV LQ FHOOXODU LPPXQH
UHVSRQVHV RI OHSLGRSWHUDQ ODUYDH DQG RQ WKH
IXQFWLRQDO ELRORJ\ RI WKH YLQQH[LQV :H ZLOO GHWDLO
WKH FXUUHQW VWDWH RI RXU NQRZOHGJH FRQFHUQLQJ WKH
OHSLGRSWHUDQ LQQH[LQV SDUWLFXODUO\ WKRVH WKDW DUH
DFWLYH LQ WKH KHPRF\WHV RI ODUYDH DQG LQ FHOO
FXOWXUH :H KDYH WR GDWH LVRODWHG IURP
3VHXGRSOXVLD LQFOXGHQV WZR QRYHO LQQH[LQV ZKLFK
DUH RUWKRORJXHV RI 'URVRSKLOD LQ[ RJUH DQG
LQ[ DQG IRXQG ERWK WR EH WUDQVFULEHG ZLGHO\
WKURXJKRXW MXYHQLOH GHYHORSPHQW :H DOVR KDYH
GHYHORSHG HSLWRSH WDJJHG YLQQH[LQ IXVLRQ SURWHLQV
DQG GHPRQVWUDWHG WKDW WKH\ H[KLELW VLPLODU
VXEFHOOXODU ORFDOL]DWLRQ DV GR 'URVRSKLOD LQQH[LQV
DQG &V9Q[4 :H KDYH QRZ EHJXQ XVLQJ WKH
LVRODWHG JHQH SURGXFWV LQ FRPELQDWLRQ ZLWK
VWDQGDUG DQG QRYHO PROHFXODU ELRFKHPLFDO DQG
SK\VLRORJLFDO DSSURDFKHV WR DVN TXHVWLRQV
FRQFHUQLQJ WKH ELRORJLHV RI ERWK LQQH[LQ DQG
YLQQH[LQFRPSRVHG JDS MXQFWLRQV 7KLV
PXOWLIDFHWHG DSSURDFK VKRXOG DLG LQ FODULI\LQJ WKH
UROH RI JDS MXQFWLRQV LQ OHSLGRSWHUDQ ELRORJ\
LQFOXGLQJ WKHLU SRWHQWLDO IRU PDQLSXODWLRQ E\
SRO\GQDYLUXVHV
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Moth W chromosomes under
magnifying lens of CGH and
ZOO-FISH
09LWNRYD6.XELFNRYD 	)0DUHF
)DFXOW\ RI %LRORJLFDO 6FLHQFHV 8QLYHUVLW\ RI
6RXWK %RKHPLD &=  &HVNH %XGHMRYLFH
&]HFK 5HSXEOLF %LRORJLFDO &HQWUH $6&5
,QVWLWXWH RI (QWRPRORJ\ &=  &HVNH
%XGHMRYLFH &]HFK 5HSXEOLF 9HWHULQDU\ 5HVHDUFK
,QVWLWXWH &= %UQR &]HFK 5HSXEOLF
YLWNRYD#HQWXFDVF]
,W LV JHQHUDOO\ EHOLHYHG WKDW WKH VH[ FKURPRVRPHV
LQ ;< RU := V\VWHPV HYROYHG IURP D SDLU RI
DXWRVRPHV (YROXWLRQDU\ SURFHVVHV VXFK DV
UHVWULFWLRQ RI UHFRPELQDWLRQ EHWZHHQ ; DQG < RU =
DQG : IROORZHG E\ JUDGXDO GHFD\ RI JHQHV DQG
DFFXPXODWLRQ RI UHSHWLWLYH VHTXHQFHV DQG
WUDQVSRVRQHV LQ < RU : KDYH EHHQ IRUPLQJ WKH <
RU : FKURPRVRPHV XQWLO WKH\ EHFRPH DOPRVW
JHQHWLFDOO\ LQHUW 7KLV FDQ HQG LQ WKH ORVV RI < RU
: DQG WKH OLIH F\FOH RI VH[ FKURPRVRPHV VWDUWV
DJDLQ 7KH IXOO HYROXWLRQDU\ OLIH F\FOH RI VH[
FKURPRVRPHV FDQ EH IRXQG DOVR LQ /HSLGRSWHUD
WKH LQVHFWV ZLWK IHPDOH KHWHURJDPHW\ DQG D
:=== V\VWHP IHPDOHPDOH RU GHULYHG YDULDQWV
5HFHQWO\ ZH VWDUWHG WR VWXG\ PROHFXODU HYROXWLRQ
RI WKH OHSLGRSWHUDQ VH[ FKURPRVRPHV +HUH ZH
WULHG WR XQFRYHU ZKHWKHU WKH : FKURPRVRPHV DUH
FRPSRVHG PRUH RI IHPDOH VSHFLILF '1$ RU VLPSO\
DFFXPXODWH MXQN '1$ VHTXHQFHV IURP DXWRVRPHV
DQG KRZ VLPLODU DUH WKH : FKURPRVRPHV RI
GLIIHUHQW VSHFLHV WR HDFK RWKHU 2XU H[SHULPHQWDO
REMHFWV ZHUH IRXU UHSUHVHQWDWLYHV RI WKH
OHSLGRSWHUDQ IDPLO\ 3\UDOLGDH WKH IORXU PRWK
(SKHVWLD NXHKQLHOOD WKH DOPRQG PRWK &DGUD
FDXWHOOD WKH ,QGLDQ PHDO PRWK 3ORGLD
LQWHUSXQFWHOOD DQG WKH ZD[ PRWK *DOOHULD
PHOORQHOOD 7KHVH VSHFLHV KDV DQ ROG := SDLU RI
VH[ FKURPRVRPHV ZKLFK DUH KLJKO\ GLIIHUHQWLDWHG
IURP HDFK RWKHU )LUVW ZH WHVWHG VLPLODULW\ RI WKHLU
: FKURPRVRPHV )RU WKLV SXUSRVH ZH SUHSDUHG D
: FKURPRVRPHVSHFLILF SUREH GHULYHG IURP
ODVHUPLFURGLVVHFWHG : FKURPDWLQ ERGLHV RI
(SKHVWLD IHPDOHV 7KH SUREH ZDV FURVVK\EULGL]HG
WR FKURPRVRPH VSUHDGV RI WKH RWKHU WKUHH VSHFLHV
ZLWK WKH DLP WR GHWHFW FRPPRQ SDUWV RI WKHLU :
FKURPRVRPHV $OWKRXJK WKLV DSSURDFK WKH
VRFDOOHG =22),6+ LV ZLGHO\ XVHG IRU WKH
GHWHFWLRQ RI KRPHRORJRXV FKURPRVRPHV LQ IDLUO\
GLVWDQW VSHFLHV RI YHUWHEUDWHV LQ WKH S\UDOLG
PRWKV LW UHYHDOHG D VXUSULVLQJO\ ORZ VLPLODULW\
EHWZHHQ WKHLU : FKURPRVRPHV :KLOH LQ (SKHVWLD
WKH SUREH ODEHOOHG WKH : FKURPRVRPH HTXDOO\
K\EULGL]DWLRQ VLJQDOV ZHUH VFDWWHUHG LQ &DGUD DQG
3ORGLD ERWK EHORQJLQJ WR WKH VDPH VXEIDPLO\
3K\FLWLQDH DQG DOPRVW DEVHQW LQ *DOOHULDD
PHPEHU RI GLIIHUHQW VXEIDPLO\ *DOHULLQDH 7KH
UHVXOWV VXJJHVW UDSLG PROHFXODU HYROXWLRQ RI WKH
QRQUHFRPELQLQJ : FKURPRVRPHV UHVXOWLQJ LQ
JUHDW GLVVLPLODULWLHV EHWZHHQ : FKURPRVRPHV RI
HYHQ FORVHO\ UHODWHG VSHFLHV ,Q QH[W H[SHULPHQWV
ZH H[DPLQHG JURVV PROHFXODU FRPSRVLWLRQ RI WKH
: FKURPRVRPHV E\ PHDQV RI FRPSDUDWLYH
JHQRPLF K\EULGL]DWLRQ &*+ ,Q HDFK VSHFLHV
JHQRPLF '1$V IURP PDOHV DQG IHPDOHV ZHUH
ODEHOOHG E\ D GLIIHUHQW IOXRURFKURPH DQG
K\EULGL]HG WR IHPDOH FKURPRVRPH VSUHDGV LQ WKH
SUHVHQFH RI DQ H[FHVV RI XQODEHOOHG PDOH JHQRPLF
'1$ 5HVXOWV RI &*+ VXJJHVW WKDW WKH :
FKURPRVRPHV RI (SKHVWLD DQG &DGUD DUH
FRPSRVHG PDLQO\ RI UHSHWLWLYH '1$ FRPPRQ IRU
ERWK VH[HV EXW DFFXPXODWHG LQ WKH :
FKURPRVRPHV ZKHUHDV 3ORGLD DQG *DOOHULD
SRVVHVV ODUJH UHJLRQV RI IHPDOH VSHFLILF '1$
VHTXHQFHVLQWKHLU:FKURPRVRPHV
Can insects manipulate plant
defenses?
+ 9RJHO - .UR\PDQQ $ 0LWK|IHU: 
%RODQG'+HFNHO
0D[ 3ODQFN ,QVWLWXWH IRU &KHPLFDO (FRORJ\
+DQV.Q|OO6WUDVVH   -HQD *HUPDQ\
'SWV RI (QWRPRORJ\ *HQHWLFV 	 (YROXWLRQ
%LRRUJDQLF&KHPLVWU\KYRJHO#LFHPSJGH
&RHYROXWLRQ EHWZHHQ SODQWV DQG WKHLU LQVHFW
KHUELYRUHV SOD\HG D VLJQLILFDQW UROH LQ WKH
³RULJLQDWLRQ RI RUJDQLF GLYHUVLW\´ ,Q WKH ORQJ
FRXUVH RI SODQWLQVHFW LQWHUDFWLRQ SODQWV KDYH
GHYHORSHG VRSKLVWLFDWHG PHFKDQLVPV WR ZDUG RII
LQVHFW DWWDFN ,Q DGGLWLRQ WR SUHIRUPHG FKHPLFDO
DQG SK\VLFDO EDUULHUV SODQWV KDYH HYROYHG
LQGXFHG SURWHFWLRQ PHFKDQLVPV LQYROYLQJ
ELRV\QWKHWLF SURFHVVHV DQGRU WKH XSUHJXODWLRQ
RI JHQH H[SUHVVLRQ ERWK ORFDOO\ DQG V\VWHPLFDOO\
E\ DWWDFNLQJ KHUELYRUHV :H DUH VWXG\LQJ WKHVH
KLJKO\ FRPSOH[ \HW YHU\ VSHFLILF SODQW GHIHQVHV
WKHLU LQGXFLELOLW\ DJDLQVW LQVHFWV VXFK DV 3OXWHOOD
[\ORVWHOOD 'LDPRQGEDFN 0RWK 7ULFKRSOXVLD QL
+HOLFRYHUSD DUPLJHUD RU 6SRGRSWHUD OLWWRUDOLV DV
ZHOO DV LQVHFW FRXQWHUGHIHQVHV DQG DGDSWLYH
PHFKDQLVPV 6SHFLDOLVW LQVHFWV KDYH HYROYHG
PHFKDQLVPV WR HYDGH WKH KRVW SODQWV¶ GHIHQVHV
DQG VHYHUDO GHWR[LILFDWLRQ PHFKDQLVPV KDYH EHHQ
LGHQWLILHG DW ERWK WKH ELRFKHPLFDO DQG PROHFXODU
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH OHYHOV +RZHYHU WKHUH LV JURZLQJ HYLGHQFH WKDW
LQVHFWV PD\ PDQLSXODWH SODQW GHIHQVHV E\ PHDQV
RI VSHFLILF VSLW RU UHJXUJLWDWH IDFWRUV 7KH
GHYHORSPHQW RI D PHFKDQLFDO GHYLFH 0HF:RUP
SURJUDPPDEOH WR UHSOLFDWH YHU\ FORVHO\ SDWWHUQ
WLPH FRXUVH DQG TXDQWLW\ RI GDPDJH LQIOLFWHG E\
GLIIHUHQW LQVHFW KHUELYRUHV KDV HQDEOHG XV WR
RYHUFRPH SUHYLRXV H[SHULPHQWDO FRQVWUDLQWV LQ
VHSDUDWLQJ SK\VLFDO DQG FKHPLFDO VLJQDOV
RULJLQDWLQJ IURP LQVHFWV GXULQJ KHUELYRU\ :H ZLOO
WU\ WR DGGUHVV ZKDW LQVHFW WLVVXHV JODQG IRUHJXW
DUH LQYROYHG LQ WKHVH LQWHUDFWLRQV ZKHWKHU WKRVH
IDFWRUV DUH VPDOO PROHFXOHV RU SURWHLQV DQG ZKDW
UROH LQ LQVHFW FRXQWHUGHIHQVH WKHVH IDFWRUV PD\
SOD\ 7KLV ZLOO IDFLOLWDWH RXU XQGHUVWDQGLQJ
ZKHWKHU DQG WR ZKLFK H[WHQW KHUELYRURXV LQVHFWV
PDQLSXODWH SODQW GHIHQVHV D FHQWUDO TXHVWLRQ LQ
VWXGLHVRISODQWLQVHFWFRHYROXWLRQ
The regulation of pattern in the
sensory organization of the adult
antenna of Manduca sexta
5* 9RJW 0G )UDQFR - %RKERW. 
)HUQDQGH]3.REUHV-+DQQD-3RSS\
'HSW %LRORJLFDO 6FLHQFHV 8QLYHUVLW\ RI 6RXWK
&DUROLQD &ROXPELD 6&  86$ FXUUHQWO\
'HSW %LRORJ\ 5HJLV 8QLYHUVLW\ 'HQYHU &2
 86$ FXUUHQWO\ 'HSW %LRORJLFDO
6FLHQFHV 9DQGHUELOW 8QLYHUVLW\ 1DVKYLOOH 71
86$YRJW#ELROVFHGX
:H DUH XVLQJ WKH DGXOW DQWHQQD RI 0DQGXFD VH[WD
WR VWXG\ WKH HDUO\ GHYHORSPHQWDO PHFKDQLVPV
LQIOXHQFLQJ WKH SKHQRW\SHV RI ROIDFWRU\ VHQVLOOD
7KH DGXOW DQWHQQD RI 0DQGXFD VH[WD LV D KLJKO\
SDWWHUQHG DSSHQGDJH 'XULQJ PHWDPRUSKRVLV WKH
VPDOO ODUYDO DQWHQQDH HDFK ZLWK DERXW 
ROIDFWRU\ UHFHSWRU QHXURQV 251V DUH UHSODFHG
E\ D SDLU RI VWUXFWXUDOO\ FRPSOH[ DGXOW DQWHQQD
HDFK ZLWK DERXW  ROIDFWRU\ UHFHSWRU
QHXURQV GLVWULEXWHG DPRQJ VRPH 
ROIDFWRU\ VHQVLOOD 7KHVH VHQVLOOD DUH GLVWULEXWHG
DPRQJ DERXW  QHDUO\ LGHQWLFDO VHJPHQWOLNH
DQQXOL (DFK DQQXOXV GLYLGHG LQWR WZR UHJLRQV D
VHQVRU\ UHJLRQ FRQWDLQLQJ WKH ROIDFWRU\ VHQVLOOD
DQG D ODUJHO\ QRQVHQVRU\ UHJLRQ FRQWDLQLQJ VFDOHV
DQG D YHU\ VPDOO QXPEHU RI VHQVRU\ VWUXFWXUHV ,Q
PDOH DQWHQQDH HDFK VHQVRU\ UHJLRQ LV IXUWKHU
GLYLGHG LQWR D SHULSKHUDO GRPDLQ FRQWDLQLQJ WKH
VH[SKHURPRQH VSHFLILF VHQVLOOD WULFKRGHD
VXUURXQGLQJ D FHQWUDO GRPDLQ FRQWDLQLQJ VHYHUDO
FODVVHV RI LQWHUPL[HG VHQVLOOD UHVSRQVLYH WR SODQW
YRODWLOHV LQFOXGLQJ VKRUW VHQVLOOD WULFKRGHD WZR
PRUSKRORJLFDOO\ GLVWLQFW FODVVHV RI VHQVLOOD
EDVLFRQLFD DV ZHOO DV VHQVLOOD FRHORFRQLFD HJ /HH
. 6WUDXVIHOG 1-  - 1HXURF\WRORJ\ 
± 7KH QXPEHUV RI VHQVLOOD LQ WKH
SKHURPRQH DQG SODQWYRODWLOH VHQVLWLYH GRPDLQV
DUH HTXLYDOHQW 7KH VHQVRU\ UHJLRQ RI HDFK IHPDOH
DQQXOXV LV PRUH KRPRJHQHRXV DSSHDULQJ WR KDYH
RQO\ D VLQJOH GRPDLQ RI LQWHUPLQJOLQJ VHQVLOOD
W\SHV EXW ODFNLQJ WKH SKHURPRQHVSHFLILF ORQJ
VHQVLOOD WULFKRGHD HJ 6KLHOGV 9'& +LOGHEUDQG
-*  &DQDGLDQ -RXUQDO RI =RRORJ\ 
± (PHUJLQJ GDWD VXSSRUW YLHZV WKDW
GLVWLQFW FODVVHV RI VHQVLOOD SURFHVV GLIIHUHQW FODVVHV
RI RGRUDQW HJ +DQVVRQ %6 HW DO  -RXUQDO
RI &RPSDUDWLYH 3K\VLRORJ\ $  ± <DR
&$ ,JQHOO 5 &DUOVRQ -5  -RXUQDO RI
1HXURVFLHQFH  ± 2OIDFWRU\ VHQVLOOD
PLJKW EH FRQVLGHUHG VPDOO ROIDFWRU\ RUJDQV
FRPSULVHG RI QHXURQV DQG VXSSRUW FHOOV 7KHVH
GLIIHUHQW FHOOV PD\ GHULYH IURP D VLQJOH VHQVRU\
RUJDQ SUHFXUVRU 623 WKURXJK DV\PPHWULF FHOO
GLYLVLRQV 6DQHV -5 DQG +LOGHEUDQG -* 
'HYHORSPHQWDO %LRORJ\  ±
GHPRQVWUDWHG WKDW WKH PLWRWLF DFWLYLW\ SURGXFLQJ
WKHVH FHOOV RFFXUUHG GXULQJ DQ DSSUR[LPDWHO\
± KU SHULRG DIWHU SXSDWLRQ DS :H KDYH
REVHUYHG WKDW PLWRWLF DFWLYLW\ LQLWLDWHV DORQJ WKH
SUR[LPDO DQG GLVWDO ERUGHU RI HDFK DQQXOXV
EHJLQQLQJ DURXQG  KU DS H[SDQGLQJ WRZDUGV
WKH PLGDQQXODU UHJLRQ RYHU WKH QH[W  KUV DS
0LWRWLF DFWLYLW\ HPHUJHV IURP ]RQHV RI VPDOO FHOOV
OLQLQJ WKH SUR[LPDO DQG GLVWDO DQQXODU ERDUGHUV
WKHVH ]RQHV DUH DOUHDG\ SUHVHQW DW SXSDWLRQ 7KH
VSDWLDO SDWWHUQV VKDUH D VWURQJ UHVHPEODQFH WR WKH
GLVWULEXWLRQ RI ROIDFWRU\ VHQVLOOD RQ WKH PDWXUH
DQWHQQD 7KH DFWLYLWLHV DUH HFG\VWHURLG VHQVLWLYH
DQG PD\ EH WHPSRUDOO\ RUJDQL]HG LQ VXFK D
PDQQHU DV WR DFFRPPRGDWH GHYHORSPHQWDO DUUHVW
LQ DQWLFLSDWLRQ RI GLDSDXVH :H KDYH FKDUDFWHUL]HG
WKH H[SUHVVLRQ RI D QXPEHU RI WUDQVFULSWLRQ
IDFWRUV HVSHFLDOO\ WKRVH RI WKH 'LVWDOOHVV UHODWHG
SDWKZD\V VXJJHVWLQJ WKH XVH RI WKLV EDVLF
SDWWHUQLQJ SDWKZD\ LQ WKH RUJDQL]DWLRQ RI DW OHDVW
WKHOHSLGRSWHUDQDQWHQQD
Functions and uses of polydnavirus
genes
%UXFH $ :HEE 7RUUHQFH $ *LOO $QJHOLND
)DWK*RRGLQDQG-HUHP\.URHPHU
'HSDUWPHQW RI (QWRPRORJ\ 8QLYHUVLW\ RI
.HQWXFN\ /H[LQJWRQ .HQWXFN\ 
86$EDZHEE#SRSXN\HGX
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH 3RO\GQDYLUXVHV DUH DQ XQXVXDO JURXS RI YLUXVHV
WKDW DUH REOLJDWH V\PELRQWV RI VRPH SDUDVLWLF
ZDVSV 7KH JHQRPH VHTXHQFH RI D QXPEHU RI
SRO\GQDYLUXV LVRODWHV KDV EHHQ GHWHUPLQHG DQG
VRPH IXQFWLRQDO VWXGLHV RI WKHLU HQFRGHG JHQHV
KDYH EHJXQ 3RO\GQDYLUXVHV KDYH EHHQ VWXGLHG LQ
SDUW EHFDXVH WKH\ KDYH D YDULHW\ RI LPSRUWDQW
SDWKRJHQLF HIIHFWV RQ WKHLU SDUDVLWL]HG
OHSLGRSWHUDQ KRVWV 1RWDEO\ WKHVH SDWKRJHQV
LQKLELW JURZWK DQG GHYHORSPHQW RI OHSLGRSWHUDQ
ODUYDH DQG VXSSUHVV LPPXQH UHVSRQVHV RI WKHVH
LQVHFWV :H KDYH LQYHVWLJDWHG VHYHUDO LFKQRYLUXV
JHQH IDPLOLHV IURP WKH &DPSROHWLV VRQRUHQVLV
LFKQRYLUXV &V,9 DQG DVVRFLDWHG VSHFLILF JHQH
IDPLOLHV ZLWK VRPH RI WKH SK\VLRORJLFDO HIIHFWV
REVHUYHG LQ YLUXV LQIHFWHG LQVHFWV )XUWKHUPRUH
ZH KDYH JRQH RQ WR LQYHVWLJDWH WKH XWLOLW\ RI
PHPEHUV RI WKHVH JHQH IDPLOLHV LQ VHOHFWHG
ELRWHFKQRORJLFDO DSSOLFDWLRQV 7KH &V,9 JHQH
IDPLO\ WKDW KDV EHHQ DVVRFLDWHG ZLWK GLVUXSWLRQ RI
KRVW JURZWK DQG GHYHORSPHQW LV NQRZ DQG WKH
F\VPRWLI JHQH IDPLO\ EDVHG RQ WKH SUHVHQFH RI D
F\VWHLQHULFK GRPDLQ LQ WKH HQFRGHG SURWHLQV
:KHQ H[SUHVVHG IURP UHFRPELQDQW EDFXORYLUXVHV
RU WUDQVJHQLF SODQWV VHYHUDO PHPEHUV RI WKH
F\VPRWLI JHQH IDPLO\ LQKLELW KRVW JURZWK DQG
GHYHORSPHQW ,QWHUHVWLQJO\ ZH KDYH DOVR REVHUYHG
DQ LQFUHDVH LQ PRUWDOLW\ LQ WKHVH LQVHFWV DQG
DVVRFLDWHG WKLV PRUWDOLW\ ZLWK HIIHFWV RI VHFRQGDU\
SDWKRJHQV 2QH SRO\GQDYLUXV JHQH IDPLO\ WKH
YLUDO DQN\ULQ JHQH IDPLO\ LV WKRXJKW WR EH
DVVRFLDWHG ZLWK LQKLELWLRQ RI LPPXQH UHVSRQVHV
EDVHG XSRQ LWV VLPLODULW\ WR D NQRZQ LQKLELWRU RI
LPPXQH UHVSRQVHV WKH DQN\ULQ JHQHV 7KLV JHQH
IDPLO\ LV SUHVHQW LQ DOO VHTXHQFHG SRO\GQDYLUXV
JHQRPHV DQG PHPEHUV RI WKH YLUDO JHQH IDPLO\
IURP WKH 0LFURSOLWLV GHPROLWRU SRO\GQDYLUXV DUH
NQRZQ WR LQWHUDFW ZLWK PHPEHUV RI WKH 1)Ʃ%
VLJQDOLQJ SDWKZD\V LQ LQ YLWUR DVVD\V
7KRHWNLDWWLNXO HW DO  ,Q &V,9 WKH
ORFDOL]DWLRQ RI YLUDO DQN\ULQ SURWHLQV FKDQJHV
PDUNHGO\ LQ WUDQVIHFWHG FHOOV LQ UHVSRQVH WR
LPPXQH FKDOOHQJH RU YLUXV LQIHFWLRQ 7KLV VWXGLHV
DOVR VXJJHVW D UROH IRU WKHVH SURWHLQV LQ LPPXQH
VXSSUHVVLRQ DOWKRXJK ZH KDYH QRW \HW
GHPRQVWUDWHG GLUHFW ELQGLQJ WR PHPEHUV RI WKH
1)Ʃ% VLJQDOLQJ SDWKZD\ +RZHYHU ZH KDYH
VKRZQ WKDW WKH &V,9 YLUDO DQN\ULQ SURWHLQV DOWHU
WKH FRXUVH RI EDFXORYLUXV LQIHFWLRQ E\ GHOD\LQJ
GHDWK DQG O\VLV RI EDFXORYLUXVLQIHFWHG FHOOV 7KLV
SKHQRPHQRQ KDV HQDEOHG GHYHORSPHQW RI FHOO
OLQHV DQG UHFRPELQDQW EDFXORYLUXVHV WKDW HQKDQFH
H[SUHVVLRQ RI KHWHURORJRXV UHFRPELQDQW SURWHLQV
UHODWLYH WR FRQYHQWLRQDO V\VWHPV 7DNHQ WRJHWKHU
WKHVH VWXGLHV LQGLFDWH WKDW WKH VHTXHQFHG
SRO\GQDYLUXV JHQRPHV KDYH LGHQWLILHG YLUDO JHQHV
DQG JHQH IDPLOLHV WKDW PD\ SURYH XVHIXO QRW RQO\
IRU LQYHVWLJDWLRQ RI IXQFWLRQDO DQG PHFKDQLVWLF
VWXGLHV RI SRO\GQDYLUXVHV DQG WKHLU KRVW LQVHFWV
EXW DOVR LQ GLYHUVH ELRWHFKQRORJLFDO DSSOLFDWLRQV
7KRHWNLDWWLNXO + %HFN 0 DQG 6WUDQG 05 
31$686$±
Genomic and proteomic analysis of
innate immunity in the greater wax
moth Galleria melonella
0:HGGH%$OWLQFLFHN$9LOFLQVNDV
,QVWLWXWH RI 3K\WRSDWKRORJ\ DQG $SSOLHG =RRORJ\
-XVWXV/LHELJ8QLYHUVLW\ RI *LHVVHQ
+HLQULFK%XII5LQJ ± ' *LHVVHQ
*HUPDQ\
$QGUHDV9LOFLQVNDV#DJUDUXQLJLHVVHQGH
6\VWHPDWLF LGHQWLILFDWLRQ DQG FKDUDFWHUL]DWLRQ RI
LPPXQHUHODWHG JHQHV DQG SURWHLQV LQ
/HSLGRSWHUD ZDV SHUIRUPHG XVLQJ ODUYDH RI WKH
JUHDWHU ZD[ PRWK *DOOHULD PHOORQHOOD DV D PRGHO
7R DQDO\VH WKHLU LPPXQHUHODWHG WUDQVFULSWRP ZH
XVHG WKH VXSSUHVVLRQ VXEWUDFWLYH K\EULGL]DWLRQ D
3&5EDVHG PHWKRG IRU F'1$ VXEWUDFWLRQ WR
VFUHHQ IRU P51$V WKDW DUH GLIIHUHQWLDOO\
H[SUHVVHG LQ UHVSRQVH WR LQMHFWHG EDFWHULDO
OLSRSRO\VDFFDULGH /36 ,Q DGGLWLRQ ZH VXEMHFWHG
FHOOIUHH KHPRO\PSK VDPSOHV IURP XQWUHDWHG DQG
LPPXQL]HG ODUYDH WR FRPSDUDWLYH SURWHRPLF
DQDO\VLV 8VLQJ 'JHOHFWURSKRUHVLV IRU
VHSDUDWLRQ DQG PDVV VSHFWURPHWU\ RU
(GPDQQVHTXHQFLQJ IRU FKDUDFWHUL]DWLRQ RI QHZ
RU HQKDQFHG VSRWV ZH LGHQWLILHG QXPHURXV
SURWHLQV ZKLFK DUH V\QWKHVL]HG DQG UHOHDVHG
ZLWKLQ WKH KHPRO\PSK LQ UHVSRQVH WR LQMHFWHG
HOLFLWRUV RI LQQDWH LPPXQH UHVSRQVHV &RPELQHG
WUDQVFULSWRPLF DQG SURWHRPLF DQDO\VLV RI LQQDWH
LPPXQLW\ LQ * PHOORQHOOD HOXFLGDWHV VLPLODULWLHV
DQG GLIIHUHQFHV ZKHQ FRPSDUHG ZLWK WKH
ZHOONQRZQ 'URVRSKLOD LPPXQH V\VWHP
/HSLGRSWHUD DQG 'LSWHUD VKDUH VRPH HYROXWLRQDU\
FRQVHUYHG LPPXQHUHODWHG PROHFXOHV VXFK DV
SDUWLFXODU DQWLPLFURELDO SHSWLGHV RU PROHFXOHV
FRQWULEXWLQJ WR UHFRJQLWLRQ RI LQIHFWLRXV QRQVHOI
HJ SHSWLGRJO\FDQ UHFRJQLWLRQ SURWHLQV
LPPXQHUHODWHG VLJQDOLQJ F5HOOLNH PROHFXOHV
RU PHODQL]DWLRQ HJ SURSKHQROR[LGDVH $PRQJ
WKH LPPXQHUHODWHG HIIHFWRU PROHFXOHV IURP *
PHOORQHOOD ZKLFK KDYH EHHQ SXULILHG IURP
KHPRO\PSK RI LPPXQL]HG ODUYDH DQGRU FORQHG
DQG KHWHURORJRXVO\ H[SUHVVHG WR HQDEOH IXUWKHU
PROHFXODU FKDUDFWHUL]DWLRQ ZH GLVFRYHUHG D QRYHO
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH DQWLIXQJDO SHSWLGH QDPHG JDOOHULP\FLQ DQG WKH
ILUVW VSHFLILF LQKLELWRU RI PLFURELDO
PHWDOORSURWHLQDVHV UHSRUWHG IURP DQLPDOV 7KLV
LQVHFW PHWDOORSURWHLQDVH LQKLELWRU ,03,
UHSUHVHQWV D SRWHQW QRYHO LQKLELWRU RI
WKHUPRO\VLQOLNH YLUXOHQFH IDFWRUV SURGXFHG E\
KXPDQ SDWKRJHQLF EDFWHULD VXFK DV /LVWHULD
&ORVWULGLXP 3VHXGRPRQDV DQG 9LEULR 7KHUHIRUH
ZH SUHVHQWO\ LQYHVWLJDWH WKH SRWHQWLDO RI WKH ,03,
DV D WHPSODWH IRU WKH UDWLRQDO GHVLJQ RI VHFRQG
JHQHUDWLRQ DQWLELRWLFV *DOOHULP\FLQ PD\
UHSUHVHQW WKH SURWRW\SH RI D QRYHO JURXS RI LQVHFW
GHIHQVLQV ZLWK SRWHQWLDO LQ PRGHUQ SODQW
SURWHFWLRQ VWUDWHJLHV EHFDXVH LWV WUDQVJHQLF
H[SUHVVLRQ LQ WREDFFR ZDV UHFHQWO\ GHPRQVWUDWHG
WR FRQIHU UHVLVWDQFH DJDLQVW IXQJDO
SK\WRSDWKRJHQV ,QWHUHVWLQJO\ ZH GLVFRYHUHG D
QRYHO IHDWXUH RI LQVHFW LQQDWH LPPXQLW\ LQ *
PHOORQHOOD 7KH DELOLW\ WR VHQVH DQG WR LQDFWLYDWH
PHWDOORSURWHLQDVHV DVVRFLDWHG ZLWK LQYDGLQJ
PLFURELDO SDWKRJHQV HJ WKHUPRO\VLQ 7KH
SUHVHQFH RI VXFK QRQUHJXODWHG
PHWDOORSURWHLQDVHV LQ WKH KHPRO\PSK FDXVHV
K\GURO\VLV RI SURWHLQV DQG VXEVHTXHQW JHQHUDWLRQ
RI SHSWLGLF IUDJPHQWV VPDOOHU WKDQ  N'D DPRQJ
ZKLFK SDUWLFXODU FROODJHQ,9 IUDJPHQWV KDYH EHHQ
LGHQWLILHG DV SRWHQW HOLFLWRUV RI LQQDWH LPPXQH
UHVSRQVHV 3URWHRPLF DQDO\VLV RI KHPRO\PSK
VDPSOHV IURP ODUYDH SUHLQMHFWHG HLWKHU ZLWK /36
RU ZLWK KHPRO\PSK SURWHLQ IUDJPHQWV FRQILUPV
WKDW ERWK LQGXFH D VLPLODU VSHFWUXP RI
LPPXQHUHODWHG SURWHLQV 7KHVH REVHUYDWLRQV
OHQG VRPH FUHGLW WR RXU K\SRWKHVLV WKDW PLFURELDO
SDWWHUQ UHFRJQLWLRQ LQ /HSLGRWHUDQV LQFOXGHV WKH
VHQVLQJ RI PLFURELDO PHWDOORSURWHLQDVHV YLD WKH
SURGXFWV RI WKHLU QRQUHJXODWHG DFWLYLW\ ZKLFK LQ
WXUQ LQGXFH H[SUHVVLRQ RI WKH ,03, DORQJ ZLWK
RWKHU DQWLPLFURELDO SHSWLGHV WR VWRS H[FHVVLYH
GHJUDGDWLRQRIKRVWSURWHLQVGXULQJLQIHFWLRQ
A genomic approach to studying
pyrethroid resistance in the cotton
bollworm, Helicoverpa armigera
&KRRQ :HL :HH &KDUOHV 5RELQ DQG 'DYLG *
+HFNHO
0D[ 3ODQFN ,QVWLWXWH IRU &KHPLFDO (FRORJ\
%HXWHQEHUJ &DPSXV +DQV.QRHOO6WU  '
-HQD *(50$1< $5& 6SHFLDO 5HVHDUFK &HQWUH
IRU (QYLURQPHQWDO 6WUHVV DQG $GDSWDWLRQ
5HVHDUFK &(6$5 'HSDUWPHQW RI *HQHWLFV 7KH
8QLYHUVLW\ RI 0HOERXUQH 9LFWRULD 
$XVWUDOLDZHHFKRRQZHL#KRWPDLOFRP
+HOLFRYHUSD DUPLJHUD LV D SRO\SKDJRXV
OHSLGRSWHUDQ WKDW FDXVHV VHYHUH DJULFXOWXUDO ORVVHV
JOREDOO\ DQG UHDGLO\ GHYHORSV UHVLVWDQFH WR
LQVHFWLFLGHV 3UHYLRXV UHVHDUFK KDV VKRZQ WKDW
PHWDEROLF EDVHG UHVLVWDQFH LV WKH PDMRU FDXVH RI
S\UHWKURLG UHVLVWDQFH LQ $XVWUDOLD DQG ERWK
F\WRFKURPH 3 PRQRR[\JHQDVHV DQG
FDUER[\OHVWHUDVHV KDYH EHHQ LPSOLFDWHG 7KH
$1 VWUDLQ RI + DUPLJHUD H[KLELWV  IROG
UHVLVWDQFH WR IHQYDOHUDWH LQ WKH ODUYDO DQG DGXOW
VWDJHV 5HVLVWDQFH LQ $1 FDQ EH DOPRVW
FRPSOHWHO\ V\QHUJLVHG E\ D 3 LQKLELWRU
SLSHURQ\O EXWR[LGH 7ZR WHFKQLTXHV F'1$$)/3
DQG F'1$ PLFURDUUD\V ZHUH XVHG WR LGHQWLI\
JHQHV GLIIHUHQWLDOO\ H[SUHVVHG EHWZHHQ IHQYDOHUDWH
UHVLVWDQW DQG VXVFHSWLEOH EDFNFURVV SURJHQ\ IURP
DQ $1 KHWHUR]\JRXV UHVLVWDQW IHPDOH DQG
VXVFHSWLEOH PDOH $ QRYHO F\WRFKURPH 3 LQ D
QHZ VXEIDPLO\ ZDV IRXQG WR EH FRQVWLWXWLYHO\
RYHUH[SUHVVHG LQ UHVLVWDQW LQGLYLGXDOV DQG ZDV
PDSSHG WR ZLWKLQ  F0 RI WKH UHVLVWDQFH ORFXV
5)HQ 6HTXHQFH DQDO\VLV UHYHDOV QR FRQVLVWHQW
SRO\PRUSKLVPV LQ WKH &'6 DVVRFLDWHG ZLWK
UHVLVWDQFH 7ZR RWKHU SUHYLRXVO\LGHQWLILHG 3V
ZHUH DOVR RYHUH[SUHVVHG LQ UHVLVWDQW LQGLYLGXDOV
DV ZHUH WZR JOXWDWKLRQH 6WUDQVIHUDVHV DQG RQH
FDUER[\OHVWHUDVH 0DSSLQJ RI WKHVH GHWR[LFDWLYH
JHQHV WR RWKHU OLQNDJH JURXSV VXJJHVWHG HYLGHQFH
RI WKHLU WUDQVUHJXODWLRQ E\ D IDFWRU RQ WKH 5)HQ
OLQNDJH JURXS 7RSLFDO DSSOLFDWLRQ RI HVIHQYDOHUDWH
RQ ODUYDH RI DQRWKHU VWUDLQ 7RRZRRPED UHVXOWV
LQ WLVVXHVSHFLILF LQGXFWLRQ RI WKHVH GHWR[LFDWLYH
JHQHVDVZHOO
A phylogenomic backbone for
lepidopteran model systems
&KULVWRSKHU : :KHDW &RQUDG /DEDQGHLUD3 
$QGROIDWWR 3 %HOGDGH 4 )HQJ ' +HFNHO& 
-LJJLQV56LPSVRQDQG+HLNR9RJHO
3HQQV\OYDQLD 6WDWH 8QLYHUVLW\ 8QLYHUVLW\ 3DUN
3$ 86$ 8QLYHUVLW\ RI +HVOLQNL +HOVLQNL
)LQODQGFZZ#SVXHGX
 1DWLRQDO 0XVHXP RI 1DWXUDO +LVWRU\
:DVKLQJWRQ '&  8QLYHUVLW\ RI
&DOLIRUQLD 6DQ 'LHJR &DOLIRUQLD 86$  /HLGHQ
8QLYHUVLW\ /HLGHQ 7KH 1HWKHUODQGV 1DWXUDO
5HVRXUFH &DQDGD 2QWDULR &DQDGD  0D[
3ODQFN ,QVWLWXWH IRU &KHPLFDO (FRORJ\ -HQD
*HUPDQ\  8QLYHUVLW\ RI &DPEULGJH &DPEULGJH
8.  +RUW5HVHDUFK 3DOPHUVWRQ 1RUWK 1HZ
=HDODQG
([SUHVVHG VHTXHQFH WDE (67 OLEUDULHV KDYH EHHQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH PDGH IRU GLYHUVH OHSLGRSWHUDQ WD[D WR SURYLGH
JHQRPLF LQVLJKW IRU P\ULDG UHVHDUFK SURMHFWV
UDQJLQJ IURP ZLQJ SDWWHUQ GHYHORSPHQW WR
GHWR[LILFDWLRQ PHFKDQLVPV RI WKH ODUYDO JXW +HUH
ZH XWLOL]H WKHVH (67 UHVRXUFHV WR SURYLGH D VXLWH
RI JHQHV IRU UHFRQVWUXFWLRQ RI WKH SK\ORJHQHWLF
UHODWLRQVKLSV DPRQJ WKHVH WD[D ZKLFK DUH DOO
ORFDWHG ZLWKLQ WKH 'LU\VLD &XUUHQWO\ WKHUH LV OLWWOH
WR QR SK\ORJHQHWLF UHVROXWLRQ DERYH WKH IDPLO\
OHYHO IRU WKH 'LWU\VLD ZLWK PRUSKLORJLDO LQVLJKWV
UHVXOWLQJ LQ ODUJH SRO\WRPLHV DQG PROHFXODU
VRXUFHV SURYLGLQJ OLWWOH WR QR UHVROXWLRQ DW WKLV
HYROXWLRQDU\ GHSWK 7KH VKDUHG ULERVRPDO
SURWHLQV IRU SK\ORJHQHWLF UHFRQVWUXFWLRQ ZHUH
VHDUFKHG IURP WKH (67 OLEUDULHV RI WKH IROORZLQJ
VSHFLHV %LF\FOXV DQ\QDQD 3DSLOLRQRLGHD
+HOLFRQLXV HUDWRPHOSRPLQH 3DSLOLRQRLGHD
3LHULV UDSDH 3DSLOLRQRLGHD 3DSLOLR VS
3DSLOLRQRLGHD 0DQGXFD VH[WD %RPE\FRLGHD
%RPE\[ PRUL %RPE\FRLGHD +HOLFRYHUSD
DUPLJHUD 1RFWXRLGHD 6SRGRSWHUD IUXJLSHUGD




+\GURSV\FKH DQJXVWLSHQQLV 7ULFKRSWHUD :H
VKRZ WKDW  ULERVRPDO SURWHLQV LQ FRPELQDWLRQ
ZLWK F\WRFKURPH R[LGDVH DQG HORQJDWLRQ IDFWRU 
DOSKD SURYLGH UREXVW SK\ORJHQHWLF LQIHUHQFH
DFURVV WKUHH GLIIHUHQW PHWKRGV RI SK\ORJHQHWLF
UHFRQVWUXFWLRQ LQ FORVH DJUHHPHQW ZLWK UHVXOWV RI
PRUSKRORJLFDO DQDO\VHV RI WKHVH WD[D :H DOVR
SURYLGHDQDQDO\VLVRIWKHDJHRIEXWWHUIOLHV
Progress in gene manipulation in
the cotton bollworm Helicoverpa
armigera
$ . :LOOLDPV
 3 %DWWHUKDP DQG ' *
+HFNHO

 &(6$5 'HSDUWPHQW RI *HQHWLFV %LR
8QLYHUVLW\ RI 0HOERXUQH $XVWUDOLD 
 0D[ 3ODQFN
,QVWLWXWH IRU &KHPLFDO (FRORJ\ -HQD *HUPDQ\
DNZLOOLDPV#XQLPHOEHGXDX
+HOLFRYHUSD DUPLJHUD LV D PDMRU HFRQRPLF FURS
SHVW WKDW LV KLJKO\ UHVLVWDQW WR SHVWLFLGHV :H DUH
GHYHORSLQJ V\VWHPV WR DQDO\VH FDQGLGDWH JHQHV
LQYROYHG LQ LQVHFWLFLGH UHVLVWDQFH E\
RYHUH[SUHVVLRQ HFWRSLF H[SUHVVLRQ DQG JHQH
NQRFNGRZQ PHWKRGV URXWLQHO\ XVHG LQ
'URVRSKLOD
8VLQJ SLJJ\%DF YHFWRUV ZH KDYH EHHQ DEOH WR
WUDQVLHQWO\ GULYH VWURQJ (*)3 DQG 'V5HG
H[SUHVVLRQ LQ HJJV DQG \RXQJ ODUYDH YLD VHYHUDO
SURPRWHUV DQG VKRZQ WKDW WKH *$/8$6 V\VWHP
LV IXQFWLRQDO $ UHFHQWO\ LVRODWHG EROOZRUP
PXWDQW \HOORZ H\HV FRXOG SURYLGH D XVHIXO
JHQHWLF EDFNJURXQG IRU JHUPOLQH WUDQVIRUPDWLRQ
7KH DUPLJHUD KRPRORJXH RI WKH 'URVRSKLOD ZKLWH
H\H SLJPHQW WUDQVSRUWHU ZDV FORQHG KRZHYHU
F'1$ DQG 6RXWKHUQ DQDO\VLV UHYHDOHG WKDW ZKLWH
DQG \HOORZ H\HV PDS WR GLIIHUHQW FKURPRVRPHV $
JHQHWLF LQWHUDFWLRQ EHWZHHQ WKH \HOORZ H\HV
PXWDQW DQG D GDUN H\HV PXWDQW LV UHPLQLVFHQW RI
WKH 'URVRSKLOD VFDUOHWEURZQ LQWHUDFWLRQ
SURGXFLQJ D GHSLJPHQWHG GRXEOH PXWDQW 7KH
DUPLJHUD KRPRORJXH RI VFDUOHW LV EHLQJ FORQHG WR
GHWHUPLQH LI LW LV WKH OHVLRQ LQ WKH \HOORZ H\HV
PXWDQW 7KH \HOORZ H\HV PXWDQW DOVR H[KLELWV
UHGXFHG SLJPHQWDWLRQ LQ WKH HJJ DQG ILUVW LQVWDU
ODUYD :H KDYH SURGXFHG SDUWLDO SKHQRFRSLHV RI
WKH HJJ SKHQRW\SH E\ WDUJHWLQJ WKH ZKLWH JHQH
ZLWK GRXEOH VWUDQGHG 51$ LQWHUIHUHQFH DQG
DQWLVHQVH PRUSKROLQR ROLJRQXFOHRWLGHV 7UDQVLHQW
(*)3 H[SUHVVLRQ KDV DOVR EHHQ NQRFNHG GRZQ
XVLQJGV51$WRWKH(*)3WUDQVFULSW
Genome-wide analysis of
expression profiles in silkworm
using an oligonucleotide
microarray
4LQJ\RX ;LD =H\DQJ =KRX &KHQJ /X
=KRQJKXDL;LDQJ/LDQJ=KDQJ
7KH .H\ 6HULFXOWXUDO /DERUDWRU\ RI $JULFXOWXUDO
0LQLVWU\ 6RXWKZHVW 8QLYHUVLW\ &KRQJTLQJ
&KLQD
&DSLWDO%LR &RUSRUDWLRQ %HLMLQJ  &KLQD
[LDT\#VZDXFTFQ
:LWK ZKROH JHQRPH VHTXHQFLQJ RI WDUJHW
RUJDQLVPV ILQLVKHG WKH JHQRPH SURMHFW LV
JUDGXDOO\ FKDQJLQJ IURP VWUXFWXUDO JHQRPH LQWR
IXQFWLRQDO JHQRPH UHVHDUFK 0LFURDUUD\V ZKLFK
FDQ PHDVXUH WKH LQGLYLGXDO WUDQVFULSW OHYHO RI WHQV
RI WKRXVDQGV RI JHQHV VLPXOWDQHRXVO\ SURYLGH D
PHDQV WR KLJKWKURXJKSXW DQDO\VLV RI JHQH
H[SUHVVLRQ OHYHOV DW GLIIHUHQW GHYHORSPHQWDO
VWDJHV RU XQGHU GLIIHUHQW SK\VLRORJLFDO FRQGLWLRQV
0LFURDUUD\ DQDO\VLV KDV EHHQ EURDGO\ DSSOLHG LQ
WKH VWXG\ RI IXQFWLRQDO JHQRPHV VXFK DV WKRVH RI
WKH KXPDQ PRXVH IUXLW IO\ ULFH DQG QHPDWRGH
HWF 7KH VLONZRUP %RPE\[ PRUL LV QRW RQO\ RQH
RI WKH PRVW LPSRUWDQW HFRQRPLF LQVHFWV EXW DOVR D
PRGHO OHSLGRSWHUDQ LQVHFW IRU JHQHWLF PROHFXODU
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH DQG JHQRPLF VWXGLHV 7KH ELRLQIRUPDWLFDO DQDO\VLV
RI VLONZRUP :*6 GDWD KDV SURYLGHG D JUHDW GHDO
RI LQIRUPDWLRQ RI JHQHV LQYROYHG LQ VHYHUDO
LPSRUWDQW WUDLWV VXFK DV VH[ GLIIHUHQWLDWLRQ
LPPXQH UHVSRQVH VLON IRUPDWLRQ DQG
PHWDPRUSKLVP HWF 7KHUHIRUH LW LV SRVVLEOH WR
DSSURDFK JHQH IXQFWLRQ RQ D JHQRPLF VFDOH DQG
LGHQWLI\ FDQGLGDWH JHQH JURXSV DVVRFLDWHG ZLWK
VSHFLILF GHYHORSPHQWDO SDWKZD\V DV ZHOO
8QGRXEWHGO\ PLFURDUUD\ LV DQ H[FHOOHQW PHWKRG
WKDW LV VXLWDEOH IRU DFKLHYLQJ WKH JRDO MXVW
PHQWLRQHG DERYH :H GHVLJQHG D JHQRPHZLGH
ROLJRQXFOHRWLGH PLFURDUUD\ IRU WKH VLONZRUP ZLWK
WKH SXUSRVH RI PRQLWRULQJ JHQH H[SUHVVLRQ
SURILOHV RI GLIIHUHQW WLVVXHV DQG GLIIHUHQW VWDJHV RQ
D JOREDO VFDOH GHYHORSLQJ H[SHULPHQWDO HYLGHQFH
IRU IXQFWLRQDO DVVLJQPHQWV DQG LGHQWLI\LQJ JHQH
FOXVWHUV UHODWHG WR LPSRUWDQW HFRQRPLF WUDLWV RI
VLONZRUP 7KH UHVXOWV RI WKLV PLFURDUUD\ DQDO\VLV
ZLOO DOVR EH KHOSIXO LQ LQWHUSUHWLQJ WKH QHWZRUN RI
JHQH UHJXODWLRQ DQG FUHDWLQJ QHZ JHQHWLF
PDWHULDOV +HUH ZH EULHIO\ UHSRUW WKH UHVXOWV
DERXW WKH SURGXFWLRQ DQG DSSOLFDWLRQ RI WKH
VLONZRUP ROLJRQXFOHRWLGH PLFURDUUD\ :H
GHVLJQHG DQG SURGXFHG D PHU ROLJRQXFOHRWLGH
PLFURDUUD\ WKDW UHSUHVHQWV DSSUR[LPDWHO\  
NQRZQ DQG SUHGLFWHG P51$V EDVHG RQ WKH
VLONZRUP :*6 (67V DQG RWKHU VHTXHQFHV LQ
*HQEDQN 7KLV LV WKH ILUVW JHQRPHZLGH
PLFURDUUD\ IRU WKH VLONZRUP &RQVLGHULQJ WKH
LPSRUWDQW UHJXODWLYH IXQFWLRQ RI PL51$ ZH
SURGXFHG WKH ILUVW PL51$ PLFURDUUD\ ZKLFK
FRQWDLQV  SUHGLFWHG PL51$V LQ WKH VLONZRUP
7KH H[SUHVVLRQ SURILOHV RI QLQH WLVVXHV RI
VLONZRUP LQ WKH WKLUG GD\ RI WKH ILIWK LQVWDU KDYH
EHHQ FRPSOHWHG 7KH UDZ GDWD ZHUH QRUPDOL]HG E\
/RZHVV DQG FOXVWHUHG E\ FOXVWHU  7KH UHVXOWV
UHYHDOHG DOPRVW QR VLJQLILFDQW H[SUHVVLRQ
GLIIHUHQFH EHWZHHQ PDOHV DQG IHPDOHV H[FHSW IRU
WKH JRQDGV +RZHYHU LW VKRZHG UHPDUNDEOH
GLIIHUHQFHV EHWZHHQ WKH H[SUHVVLRQDO SDWWHUQV RI
WHVWLV DQG RYDU\ *HQH RQWRORJ\ FODVVLILFDWLRQ DOVR
LQGLFDWHG WKDW WKH JHQHV LQYROYHG LQ VH[
GLIIHUHQWLDWLRQ DQG SURSDJDWLRQ KDYH D KLJKHU
H[SUHVVLRQ LQ WHVWLV 7KH DQDO\VLV RI WLVVXHVSHFLILF
H[SUHVVLRQ VKRZHG WKDW JHQHV HQFRGLQJ VSHUP WDLO
DVVRFLDWHG SURWHLQ VSHUPDWRJHQHVLV
DSRSWRVLVUHODWHG SURWHLQ DQG PDODWH
GHK\GURJHQDVH ZHUH VSHFLILFDOO\ H[SUHVVHG LQ WKH
WHVWLV DQG LQ IRUPDWLRQ RI VSHUP /DUJH QXPEHUV
RI JHQHV UHODWHG WR VWRUDJH SURWHLQV VXFK DV WKH
.' SURWHLQV 63 DQG 63 ZHUH KLJKO\
H[SUHVVHG LQ IDW ERG\ $ FOXVWHU RI JHQHV KDG
VLPLODU H[SUHVVLRQ SDWWHUQV DPRQJ WKH KHDG DQG
WKH HSLGHUPLV VXJJHVWLQJ WKDW WKHUH LV VRPH
FRPPRQ FRPSRVLWLRQ EHWZHHQ WKHP ,Q DGGLWLRQ
JHQHV UHODWHG WR WKH IRUPDWLRQ RI WKH VHQVRU\
V\VWHP ZHUH KLJKO\ H[SUHVVHG LQ WKH KHDG *HQHV
LQYROYHG LQ GLJHVWLRQ DQG DEVRUSWLRQ ZHUH
VSHFLILFDOO\ H[SUHVVHG LQ WKH PLGJXW )XUWKHU
UHVHDUFK VKRZHG WKDW D ODUJH QXPEHU RI JHQHV
ZLWK D WLVVXHVSHFLILF H[SUHVVLRQ SDWWHUQV KDYH QR
H[DFW IXQFWLRQ DQQRWDWLRQ 7KHVH UHVXOWV DUH YHU\
KHOSIXO IRU GLVFRYHULQJ QHZ JHQHV DQG
LQYHVWLJDWLQJ WKHLU PROHFXODU UROHV $GGLWLRQDOO\
WKH SUHOLPLQDU\ UHVXOWV RI WKH PL51$ PLFURDUUD\
ZHUH H[FLWLQJ ZKLFK VKRZHG WKDW VRPH PL51$V
ZHUH GHWHFWHG LQ WKH KHDG DQG WKH JRQDG RI
VLONZRUP LQ WKH WKLUG GD\ RI WKH ILIWK LQVWDU 7KH
PRVW LQWHUHVWLQJ GLVFRYHU\ ZDV WKDW VHYHUDO
PL51$ GLVSOD\HG REYLRXV H[SUHVVLRQ GLIIHUHQFH
EHWZHHQ WHVWLV DQG RYDU\ ZKLFK VXJJHVWHG WKDW
PL51$V PD\ SOD\ D YHU\ LPSRUWDQW UROH LQ VH[
GLIIHUHQWLDWLRQ RI VLONZRUP 7KHVH UHVXOWV PD\
SURYLGH LPSRUWDQW LQVLJKWV IRU XQGHUVWDQGLQJ KRZ
PL51$ LV LQYROYHG LQ WKH UHJXODWLRQ RI VLONZRUP
GHYHORSPHQW
Silkworm genome analysis:
Integration of SNPs linkage map,
physical map and sequence scaffold
using BAC clone information as a
staple
.LPLNR <DPDPRWR -XQNR 1DUXNDZD .HLNR
.DGRQR2NXGD -XQNR 1RKDWD <RVKLWDND
6XHWVXJX 0RWRH 6DVDQXPD 6KXQLFKL
6DVDQXPD +LURVKL 0LQDPL 0LFKLKLNR
6KLPRPXUD.D]XHL0LWD
*HQRPH 5HVHDUFK 'HSDUWPHQW 1DWLRQDO
,QVWLWXWH RI $JURELRORJLFDO 6FLHQFHV 7VXNXED
,EDUDNL  -DSDQ 0LWVXELVKL 6SDFH
6RIWZDUH &R /WG 7VXNXED ,EDUDNL 
-DSDQNL\D#QLDVDIIUFJRMS
5HFHQWO\ WKHUH LV DQ LQFUHDVLQJ LPSRUWDQFH RI
VLONZRUP DV JHQHWLF DQG ELRPDWHULDO UHVRXUFHV
WKDW KDYH SRWHQWLDOV WR SURYLGH QHZ DSSOLFDWLRQV
LQ PHGLFDO DJULFXOWXUDO DQG LQGXVWULDO ILHOGV ,Q
-DSDQ WKH JHQHWLF GDWD RI WKH VLONZRUP KDV EHHQ
DFFXPXODWHG WKURXJK WKH VHULFXOWXUDO VWXG\ 7KH
VLONZRUP LV DOVR LPSRUWDQW DV D PRGHO LQVHFW IRU
/HSLGRSWHUD ZKLFK LQFOXGH WKH PRVW KLJKO\
GHVWUXFWLYH DJULFXOWXUDO SHVWV 'XH WR WKHVH
LQGXVWULDO DQG DJULFXOWXUDO LQWHUHVWV WKH JHQRPH
DQDO\VLV RI WKH VLONZRUP LV XUJHQWO\ UHTXLUHG :H
KDYH EHHQ DOVR SURFHHGLQJ ZLWK VLONZRUP
ZKROHJHQRPH VHTXHQFLQJ :*6 (67 DQDO\VHV
DQG SK\VLFDO PDSSLQJ %$&FRQWLJ FRQVWUXFWLRQ
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH E\ ILQJHUSULQW PHWKRG HWF 7KH LQWHJUDWLRQ RI WKH
UHVXOWV IURP WKHVH DQDO\VHV DQG SUHVHQWO\
DYDLODEOH OLQNDJH PDSV EDVHG RQ PROHFXODU
PDUNHUV ZLOO SOD\ D NH\ UROH LQ SRVWJHQRPH
LQYHVWLJDWLRQV 7R UHDOL]H WKH LQWHJUDWLRQ WKH %$&
FORQH LQIRUPDWLRQ VXFK DV SDUWLDO %$& QXFOHRWLGH
VHTXHQFHV DQG D %$& EDVHG PROHFXODU OLQNDJH
PDS DUH VWURQJO\ UHTXLUHG )RU WKLV SXUSRVH ZH
KDG SHUIRUPHG WKH HQG VHTXHQFH DQDO\VLV RI FD
 %$& FORQHV IURP WKUHH OLEUDULHV
FRQVWUXFWHG ZLWK (FR5, +LQG,,, DQG %DP+,
7KHQ ZH KDYH GHYHORSHG D 613 OLQNDJH PDS IRU
WKH VLONZRUP EDVHG RQ WKH SRO\PRUSKLVPV LQ WKH
REWDLQHG %$& HQG VHTXHQFHV EHWZHHQ VWUDLQV
S7 DQG &7 ,Q VLONZRUP DOWKRXJK VHYHUDO
VLONZRUP OLQNDJH PDSV EDVHG RQ PROHFXODU
PDUNHUV LQFOXGLQJ 5)/3 5$3' DQG $)/3 DUH
SUHVHQWO\ DYDLODEOH QR OLQNDJH PDS FRPSRVHG RI
VLQJOHQXFOHRWLGH SRO\PRUSKLVPV 613V KDV
EHHQ FRQVWUXFWHG VR IDU 7KH 613V LQ WKH %$& HQG
UHJLRQV ZHUH GHWHFWHG E\ WKH VHTXHQFLQJ RI WKH
 UDQGRPO\ VHOHFWHG HQG VHTXHQFH UHJLRQV RI
WKH SDUHQW VWUDLQV DQG ) 7KHQ XVLQJ 
VHJUHJDQWV IURP D EDFNFURVV RI D S7 IHPDOH é
DQ ) S7 é &7 PDOH ZH DQDO\]HG
VHJUHJDWLRQ SDWWHUQV RI 613V EHWZHHQ S7 DQG
& $V D UHVXOW ZH FRQVWUXFWHG D 613 OLQNDJH
PDS FRPSRVHG RI PRUH WKDQ  613 PDUNHUV
VSDQQLQJ  F0 LQ WRWDO OHQJWK GLVWULEXWHG RYHU
 OLQNDJH JURXSV :H DVVLJQHG WKHVH OLQNDJH
JURXSV WR SUHYLRXVO\ UHSRUWHG RQHV XVLQJ
PRUSKRORJLFDO PXWDQWV H[FHSW IRU FKURPRVRPH 
= ZKLFK ZDV DVVLJQHG EDVHG RQ VH[VSHFLILF
VHJUHJDWLRQ SDWWHUQV RI WKH 613 PDUNHUV 7KH
GHYHORSHG 613 OLQNDJH PDS ZLOO SOD\ D NH\ UROH DV
D VWDSOH WR LQWHJUDWH :*6 (67 DQG %$&FRQWLJ
GDWD VLQFH WKH FRPPRQ %$& FORQHV ZHUH XVHG IRU
%$& FRQWLJ FRQVWUXFWLRQ DQG (67 DQDO\VHV $W
SUHVHQW ZH DUH SURFHHGLQJ ZLWK WKH VXUYH\ RI (67
FDQGLGDWHV FRQWDLQHG LQ WKH PDSSHG %$& FORQHV
XVLQJ +'5 ILOWHU DQG %/$67 VHDUFK DQG WKH
ORFDOL]DWLRQ RI VLJQLILFDQW QXPEHUV RI (67V RQ WKH
OLQNDJH PDS ZHUH DVVLJQHG E\ H[SORLWLQJ WKH %$&
PDUNHUV 1RZ ZH DUH DOVR FRQVWUXFWLQJ DQ
LQWHJUDWHG VLONZRUP JHQRPH GDWDEDVH QDPHG
.$,.2EDVH 7KH 613 PDS WRJHWKHU ZLWK WKH
.$,.2EDVH ZLOO EH D SRZHUIXO WRRO IRU
LQYHVWLJDWLQJ VLONZRUP JHQRPH SURSHUWLHV
PXWDWLRQ PDSSLQJ DQG PDSEDVHG FORQLQJ RI
JHQHV RI LQGXVWULDO DQG DJULFXOWXUDO LQWHUHVW 7KLV
VWXG\ ZDV VXSSRUWHG E\ ,QVHFW *HQRPH 3URMHFW
0$)) DQG IXQG RI 3URPRWLRQ RI %DVLF 5HVHDUFK
$FWLYLWLHVIRU,QQRYDWLYH%LRVFLHQFHVIURP%5$,1
Molecular evolutional comparison
among some populations of B.
mandarina distributing in China,
Korea, and Japan while as
comparing with some strains of B.
mori by analyzing og gene,
mitochondrial cox1 gene, Alp genes,
and mariner-like-elements
. <XNXKLUR 0 ,WRK < %DQQR 1 .{PRWR( 
.RVHJDZD 0 +LURNDZD . 7DWHPDWVX0 
1LVKLPXUD + 0DHNDZD < .DZDQLVKL DQG <
1DNDMLPD
,QVHFW 0ROHFXODU (YROXWLRQ /DERUDWRU\ ,QVHFW
(YROXWLRQ DQG *HQHWLFV 'HSDUWPHQW 1DWLRQDO
,QVWLWXWH RI $JURELRORJLFDO 6FLHQFHV 7VXNXED
 -DSDQ 'HSW $SSOLHG %LRORJ\ .\RWR
,QVWLWXWH RI 7HFKQRORJ\ .\RWR 
-DSDQ ,QVWLWXWH RI *HQHWLF 5HVRXUFHV *UDGXDWH
6FKRRO RI %LRUHVRXUFH DQG %LRHQYLURQPHQWDO
6FLHQFHV .\XVKX 8QLYHUVLW\ )XNXRND 
-DSDQ ,QVHFW *HQHWLFV /DERUDWRU\ ,QVHFW
(YROXWLRQ DQG *HQHWLFV 'HSDUWPHQW 1DWLRQDO
,QVWLWXWHRI$JURELRORJLFDO6FLHQFHV.REXFKL]DZD
 -DSDQ 'LYLVLRQ RI 5DGLRORJLFDO
3URWHFWLRQ DQG %LRORJ\ 1DWLRQDO ,QVWLWXWH RI
,QIHFWLRXV 'LVHDVHV 7RN\R  -DSDQ
'LYLVLRQ RI )XQFWLRQDO *HQRPLFV &HQWHU RI
0ROHFXODU %LRVFLHQFHV &20% 8QLYHUVLW\ RI WKH
5\XN\XV 2NLQDZD  -DSDQ
\XPLNR#FRPEXU\XN\XDFMS
%RPE\[ PDQGDULQD LV WKRXJKW WR KDYH WKH VDPH
DQFHVWRU RI GRPHVWLFDWHG VLON PRWK %RPE\[ PRUL
)URP WKH PROHFXODU HYROXWLRQDO FDOFXODWLRQ LW KDV
HVWLPDWHG WKDW WKH\ EUDQFKHG RII HDFK RWKHU IURP
WKH FRPPRQ DQFHVWRU DERXW VHYHUDO PLOOLRQ \HDUV
DJR % PDQGDULQD GLVWULEXWH LQ PDLQO\ (DVW
$VLDQ UHJLRQ DFFRUGLQJ WR WKH GLIIHUHQFH RI WKH
FKURPRVRPH QXPEHUV 7KDW WR VD\ % PDQGDULQD
LQKDELWLQJ LQ &KLQD DUH  RQ WKH RWKHU KDQG %
PDQGDULQD LQ .RUHD DQG DOVR -DSDQ DUH 
0RUHRYHU ZH FDQ VRPHWLPHV VHH WKH K\EULG
VSHFLPHQV EHWZHHQ  DQG  LQ .RUHD )URP WKH
VHTXHQFH FRPSDULVRQ DERXW VRPH '1$ PDUNHU
JHQH RU IODQNLQJ UHJLRQ EHWZHHQ WKHP JHQHWLFDOO\
% PRUL PLJKW EH FORVH WR WKH SRSXODWLRQ RI %
PDQGDULQD LQKDELWLQJ LQ &KLQD 6R KRZ DQG ZKHQ
ERWK VSHFLHV KDYH LPSRUWHG LQWR -DSDQ PD\ EH WKH
GLIIHUHQW ZD\ DQG URXWH )URP WKH YLHZSRLQW RI
FRPSDUDWLYH JHQRPH ZH DUH QRZ VWXG\LQJ WKH
PROHFXODU OHYHO RI SRO\PRUSKLVP LQ % PRUL DQG
DOVR SURJUHVVLQJ WR FRPSDUH VRPH JHQHV RU '1$
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH PDUNHU UHJLRQV EHWZHHQ % PRUL DQG %
PDQGDULQD RU DPRQJ VRPH SRSXODWLRQV RI %
PDQGDULQD GLVWULEXWLQJ LQ GLIIHUHQW DUHD RI (DVW
$VLDQ UHJLRQV :H SUHVHW WKH UHFHQW DQDO\]LQJ RU
FRPSDULQJ UHVXOWV RI WKHP ZLWK DV IROORZLQJ
UHJLRQV )LUVW ZH VWXGLHG WKH PROHFXODU OHYHO RI
SRO\PRUSKLVP LQ % PRUL PRO\EGHQXP FRIDFWRU
VXOIXUDVH JHQH RJ ZKRVH PXWDQWV FDXVH
WUDQVOXFHQW VNLQ EHFDXVH RI ODFN RU GHILFLHQF\ RI
DFFXPXODWLRQ RI XULF DFLG XQGHU WKH VNLQ LQ %
PRUL :H IRXQG ILYH KDSORJURXS VLQ  UHJLRQDO
UDFHV RI % PRUL )XUWKHUPRUH ZH DQDO\]HG WKH RJ
JHQH RI -DSDQHVH % PDQGDULQD VDPSOHV DQG
FRPSDUH OHYHO RI JHQHWLF GLYHUVLW\ DQG PXWDWLRQDO
SURILOH EHWZHHQ WZR VSHFLHV ,Q DGGLWLRQ ZH
FRQGXFWHG DQ DQDO\VLV RI PLWRFKRQGULDO FR[ JHQH
RI % PRUL DQG IRXQG ORZ OHYHO RI VHTXHQFH
GLYHUVLW\ UHODWLYH WR WKDW RI WKH RJ JHQH $ONDOLQH
SKRVSKDWDVH $OS JHQHV DUH WDQGHPO\ GXSOLFDWHG
LQ % PRUL7 K H$OS JHQHV $OSP DQG $OSV VKDUH
DERXW  LGHQWLW\ LQ WKH QXFOHRWLGH VHTXHQFHV
EXW VWUXFWXUH RI WKH LQWHUYHQLQJ UHJLRQ LV KLJKO\
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